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We used visual interpretation of scale circuli patterns from three sockeye salmon Oncorhynchus nerka 
escapements to estimate commercial catch contributions of these stocks in the Southeast Alaska 
commercial gillnet fishery in District I15 (Lynn Canal). Circuli patterns in the freshwater growth zone 
provided the principal discriminatory characteristics. Chilkat Lake fish exhibited the largest freshwater 
growth zone, Chilkoot Lake the smallest, and Berners Bay and mainstem Chilkat River stocks, a zone 
intermediate in size. The minimum estimated total run of sockeye salmon to Lynn Canal in 1989 was 
669,756 fish, of which 471,934 (70%) were harvested and 197,822 escaped to spawn. The Chilkat Lake 
run contributed 299,921 fish, of which 159,446 (53%) were harvested and 140,475 escaped to spawn. 
Chilkoot Lake contributed 346,763 fish, of which 291,863 (84%) were harvested and 54,900 escaped to 
spawn. The Berners BayIChilkat Mainstem contribution included a harvest of 20,625 fish in District 115; 
these stocks were enumerated only for peak single-day escapements, not for total escapements. Single-day 
escapement counts in f ie  surveyed areas peaked at 2,447 sockeye salmon. Mean length of CMlkat Lake 
fish was greater than fish from Chilkoot Eake of the same sex and age. Tihe mean date of harvest of the 
three puns was dissimilar; 15 July for Berners Bay/Chilkat Mainstem, 29 July for Chilkoot Lake, and 2 
August for Chilkat Lake. The mean date of escapement was 15 July for the Chilkoot run and 22 August 
for the Chilkat run. Historical age composition data revealed that the Chilkoot Lake sun was composed 
principally of age-I. fish and the Chilkat Lake run principally of age-2. fish. CM1koot Eake produced 
more fish per spawner #an CMlkat Lake. 

KEY WORDS: Sockeye salmon, scale pattern analysis, stock contributions, Chilkoot Lake, 
Chilkat Lake, Lynn Canal, total run, escapement, exploitation rate, mean length, 
brood year returns 



INTRODUCTION 

The population of sockeye salmon Oncorhynchus nerku which returns to Lynn Canal (District 115) each 
year is presently the largest sockeye population that spawns in Southeast Alaska. From 1982 to 1989 
catches in Lynn Canal have accounted for an average of 26% of the total sockeye catch in Southeast 
Alaska, including set gillnet catches in the Yakutat area (ADF&G 1990). During the same period Lynn 
Canal catches represented 48% of the drift gillnet catch of sockeye salmon in the Region. Because this 
resource is so valuable, fisheries managers need an information system that will allow a maximum harvest 
while providing an optimum level of escapement. The Lynn Canal sockeye salmon population is 
intensively managed by the Alaska Department of Fish and Game (ADF&G) using an information system 
which relies on analysis of scale samples collected from the fishery and from the spawning gopuPations, 
or stocks, that contribute to the fishery (McPPlerson 1990). 

The Lynn Canal (District 1 15) drift gillnet fishery operates in the waters of Southeast Naska north of 
Eiffle Island (Figure 1). Although all five species of eastern Pacific salmon Oncorhynchus are harvested, 
the fleet targets sockeye salmon from June through late August. Sockeye salmon harvested in Lynn Canal 
originate primarily from the Chilkoot Lake and CMlkat Lake drainages, but small spawning populations 
which utilize river habitat have been found in several locations along the mainstem of the CNlkat a v e r  
and dong the Lace, Antler-Gilkey, and Berners Rivers in Berners Bay. 

Stockley (1950) first documented the obvious differences in freshwater scale patterns of adult sockeye 
salmon from Chilkoot Lake and Chilkat Lake. Bergander (1973) collected scales from the fishery for use 
in determining the river systems of origin: he in 1974 demonstrated the feasibility of identifying fish from 
these lakes using circuli counts and size of the freshwater zone in a dichotomous key that contained cutoff 
points to delineate each lake. Bergander (1982) used this method for estimating catch contributions for 
Chilkoot Lake and Chilkat Lake from 1975 through 1980. During the 1981 season the sample design was 
improved and stock contributions were estimated using linear discriminant function analysis (LDF) to sort 
linear scale measurements on a mainframe computer (Marshall et al. 1982). During the 1981 and 1982 
seasons scale measurements from age-1.3 fish in the catch were classified using LDF to estimate stock 
contributions for that age class (McPherson et al. 1983). The ratio of age-1.3 fish to other age classes in 
each lake's escapement was used to estimate the catch contributions of other age classes. McPherson and 
Marshall (1986) demonstrated, using the 1983 data, that visual classification of scale patterns could be 
used to accurately classify all age classes of Chilkoot Lake and Chilkat Lake fish. This method was 
simpler and faster, and by classifying all catch scales, a variance estimate around the entire stock 
contribution could be calculated. A third stock group, the combined Berners Bay and Chilkat Mainstem 
stocks, was added to the visual classification technique to analyze the 1985-88 data (McPherson 1987; 
McPherson and Jones 1987; McPherson 11989; McPherson et al. in press). 

Estimation of the numbers of fish harvested by stock is essential for fishery management. The stock 
composition of the catch, coupled with escapement counts, provide estimates of total return by brood year 
and rates of exploitation. Brood year return data are needed to evaluate op~mum escapement requirements 
and to forecast interannual returns. Exploitation rates by stock and age class provide managers with 
additional information with which to adjust the  me and location of fishery openings in order to achieve 
desired escapements. The temporal distribution of catches by stock and age is essential for calculating 
cumulative migratory time densities (Mundy 1979) that, when integrated with average timing data and 
historical cumulative time densities, form the basis for inseason abundance forecasting. 

The purposes of this report are to (1) evaluate the accuracy of visually classifying the three sockeye 
salmon stocks -- Chilkoot Lake, Chilkat Lake, and the combined Berners Bay and Chilkat River mainstem 
stock in the Lynn Canal fishery; (2) present the catch, escapement, total run, and exploitation rates of each 



stock by age; (3) provide average length and migratory timing data; and (4) present brood year tables and 
historical catches and escapements. 

METHODS 

We compiled commercial catch data for District 115 from individual receipts, available on 1 January 1990, 
given to fishermen by buyers at the time of delivery. Subsequent catch tabulations may differ slightly 
from those presented because errors since then may have been detected and corrected. Catches were 
reported by fishing period and assigned to statistical weeks which begin at 0001 hours each Sunday and 
end the following Saturday at 2400 hours. Weeks are numbered sequentially beginning with the first week 
in January. 

ADF&G weir crews count escapements into Chilkoot Lake and Chilkat Lake (Figure 1). The Chilkoot 
River weir, located approximately 0.5 km upstream of the river mouth, was operated from 4 June through 
30 October. The Chilkat Lake weir, located at the lake outlet approximately 35 km upstream from the 
mouth of Chilkat River, was operated from 7 June through 29 October. 

Age, Sex, and Length 

Escapements at the Chilkoot and Chilkat weirs and commercial catches were sampled throughout the 
season for scale, sex, and length data. ADF&G employees collected sockeye scale samples from vessel 
and tender landings at the ports of Excursion Inlet, Betersburg, Juneau, and Pelican. Weekly sampling 
goals were spread among porn in approximate proportion to the number of sockeye salmon delivered. 
The weekly catch sampling goal of 700 scales was designed to obtain at least 550 agable scales. Using 
standard binomial equation (Cochran 1977), this provided estimates of each age class within 5% of the 
true proportion 90% of the time. The weekly goal was obtained during every week of the season except 
the frrst week and weeks after September 9 when catches were low. The escapement sampling goal at 
the weirs was to collect sufficient samples to estimate the proportion of each age class on a biweekly basis 
with the same accuracy and precision. Samples were taken from the spawning grounds on the Berners, 
Lace, and Antler-Gilkey Rivers in Berners Bay and along the mainstem of the Chilkat River in locations 
where sockeye salmon were concentrated in clear tributaries. These samples were temporally and spatially 
limited and may not be representative of the entire Berners BayIChilkat Mainstem population. 

Scales were obtained from the left side of the fish as shown in Mosher et al. (1961). Scales were mounted 
on gummed cards and impressions made in cellulose acetate (Clutter and Whitesel 1956). Age was 
determined by visually examining scale impressions magnified 70x on a microfiche reader; criteria for age 
determination followed methods developed by Region I aging supervisors in addition to those of Mosher 
(1968). Length frequency analysis was used to d e t e d n e  the ages of scales from escapement collections 
that exhibited a high degree of resorption of the marine growth zone. Ages were reported in European 
notation. Length was measured from mid-eye to fork-of-tail to the nearest 5 mm. Sex was determined 
by examining external dimorphic sexual maturation character4stics including lkipe development, belly 
shape, and trunk depth. Sex determination in the catch was most often made by two samplers and, where 



disagreement occurred, verified by inspecting gonads through a small incision in the belly. An experiment 
to determine accuracy of sex determination was implemented during the 1987 season. Examination and 
verification of 1,623 sockeye salmon from the commerciall fishery in Lynn Canal by five samplers resulted 
in an overall accuracy of 94.5% (K. Pahlke, BDF&G, Division of Commercial Fisheries, Douglas, personal 
communication). Accuracy of sexing fish from the escapements is believed to be higher because 
maturation characteristics are further developed. 

Estimates of the total catch or escapement of each age class were made by expanding period-age 
composition proportions to the number of fish during those time periods and summing the estimates across 
time periods. Each period included one or more statistical weeks. Standard errors in each stratum were 
calculated using a standard binomial equation corrected for finite population size: 

where: I' = age class, 
, j = eime period, 

P = estimated proportion of fish of age i in stratum j , 
5 = sample size for stratum j ,  and 

Cj = catch OR escapement of fish in stratum j.  

The standard error for each age class summed across strata in the total Lynn Canal commercial catch (or 
the escapements) to Chilkoot Lake or Chilkat Lake was calculated by weighting it's standard error for each 
sample period by the total catch (or escapement) during the sample period as follows: 

Changes in age composition among strata were tested for statistical significance using a test to compare 
two proportions as described in Zar (1984). Average lengths by age and sex and associated standard 
errors were calculated for catches and escapements from each run. 

Scale Pattern Measurements 

Linear scale pattern measurements were recorded into an electronic database to provide quantitative 
illustration of the pattern differences in various scale-growth zones between stock groups. In addition, we 
believe that these data can be combined with the spawner-recruit database to forecast future returns. 

Scale images were magnified 100 X and pro~ected onto a Tdos digitizing tablet using equipment similar 
to that described by Ryan and Christie (1976). Scale features were measured and recorded electronically 
using a FORTRAN program. Measurements were made dong the anterior-posterior axis of the scale in 
specific zones dependent on freshwater age class (Figure 2). Within each zone the digitizer recorded the 



linear distance between each circuli. A series of FORTRAN programs were used to transform and 
summarize the digitized scale characteristics. 

Scale samples collected each week from District 115 were classified to stock of origin. We first 
determined the age of each fish from the image projected with a microfiche reader and assigned it to one 
of the three stocks based on scale characteristics. The numbers of each stock were summed each week 
to provide timely estimates of stock contribution for inseason management. To achieve the escapement 
goals of 60,000 - 80,000 for Chilkoot Lake and 50,000 -70,000 for Chilkat Lake, temporal and spatial 
adjustments were made in the fishery based on inseason forecasts of totd run abundance. 

Catch statistics were updated postseason, and the estimated stock proprtlons were corrected for 
misclassification in order to add precise and accurate estimates of the current year's data to the historical 
Lynn Canal sockeye salmon stock identification database. A blind testing procedure was used to test the 
accuracy of the inseason estimates and to correct for dsclassification between stocks. 

Escapement scales were used to develop a blind testing procedure for the Chilkoot Lake, Chilkat Lake, 
and combined Berners Bay and Chilkat Mainstem stocks. A separate test was designed for each individual 
age class that was common to two or more stocks. To construct each test, a technician selected scales 
from each of the three escapements according to numbers specified by a random number list, limited for 
some tests, by availability of scales. After selection and remounting was completed for each test, we 
visually classified the scales to the stock of origin. The technician compared that classification to the true 
origin for each scale, which defined the accuracy of the method. 

Eight blind tests were developed, for fish aged 1.1, 1.2, 1.3, 1.4,2.2,2.3,2.4, and 3.3 (Table 1). The tests 
for fish aged 1.1, 1.2, 1.3, 2.2 and 2.3 included escapement scales from all three stock groups; the other 
tests were composed only of Chilkoot and Chilkat Lake scales. Fish aged 0. were found only in 
escapements to Berners BayIChilkat Mainstem; therefore, a blind test was not needed for these fish. 

Although the size of the freshwater annulus and the number of circuli in the freshwater growth zones were 
the principal scale characteristics we used to distinguish between runs, others considered were the total 
size of the freshwater growth zone, size of the freshwater plus growth zone, completeness of the 
freshwater circuli, and the spacing between the circuli in the freshwater growth zone. 

Mhad Stock Analysis 

The results of the blind tests were used to build a correction matrix to compensate for misclassifications 
in each age class (Table 1). The correction matrix is a square matrix with one column and one row for 
each group. Each row represents the true stock of origin and each column the proportion of the scales 
in each row that were actually classified to each stock using the visual classification procedure. Diagonal 
elements in the m a ~ x  represent correctly classified scales, and off-diagonal elements represent scales that 
were misclassified to the other two stocks. 

The proportional estimates of stock composition from the inseason analysis, referred to as initial estimates, 
were adjusted by applying a classification model and its correction matrix (Cook and Lord 1978). This 
resulted in a vector containing adjusted proportions, referred to as corrected estimates. One vector of 
corrected estimates was calculated for each stock in each age class for each fishing period of the season 
using a FORTRAN program. In cases where corrected propo~ons  for any stock were less than zero, the 
entire catch sample was reclassified with a model excluding that stock group. 



The standard error of the corrected estimates of stock proportions were computed using the procedures 
of Pella and Robertson (1979). The variance-covariance matrices for the misclassification matrix and for 
the mixed stock proportion vector were determined fiom the multinomid probability distribution. These 
two matrices were combined to give variances an8 covariances for the corrected estimates of stock 
proportions. The variances for the proportions of each stock were the diagond elements of this combined 
matrix, i.e., they were an additive combination of the sampling variation in estimation of the probability 
of assignment of the known stock, and the sampling variation in estimation of the assignment of the mixed 
stock samples. 

Catch samples were classified to stock and age class within statistical week, corrected for misclassification, 
and expanded to the catch size of that week. 

The variance of the entire weekly and seasonal proportions to one stock across the 12 age classes was 
estimated with the delta method (Seber 1982) using a FORTRAN program to output variance estimates. 
The variance estimate was a function of (1) age composition of the catch, (2) stock proportions within 
each age class, (3) standard errors of stock proportjons due to misclassification from Pella-Robertson 
calculation, (4) weekly scale sample size, and (5) catch size. See Appendix @ in Oliver et a]. (1985) for 
a detailed description of this procedure. 

Migratory Timing and Dispersion 

Migratory timing, i.e., abundance as a function of time, was the primary basis force management strategies 
which regulated time and location of fishery openings to selectively harvest the target stock or species. 
Migratory timing statistics for the harvest of all three stocks and the wdred escapements were calculated, 
following the methods of Mundy (1979, 1982), to provide an index of relative timing. 

To calculate mean and variance, the empirical migratory time density was defined to be the time series 
of daily or weekly proportions, P,, such that 

where: 
n, = abundance on time interval t, and 
N = totd annual abundance. 

For a migration over a time interval of n days or weeks, the mean of t was 

and its variance was 



The mean day and mean week of weired escapements and catch by stock were calculated. 

RESULTS 

Scab Pattern Measurements 

Typical magnified scale patterns for fish aged 1.1, 1.2, 1.3, and 1.4 and aged 2.1, 2.2, and 2.3 from each 
of the three stoch are shown in Figures 3 and 4. 

Large and consistent differences in mean number of circuli (NC) and incremental distances (ID) were 
found between digitized age-1.3 escapement scales for Chilkoot and Chilkat Lake, especially so for ID 
values (Table 2). For example, the average NC in the first freshwater year was 14.0 for Chilkat Lake an8 
6.1 for Chilkoot Lake; the average ID was 176.0 for Chilkat Lake and 64.6 for Chilkoot Lake. Because 
the proportional differences were greater for the ID values, the average distance between circuli was less 
for Chilkoot Lake, 10.6 per circuli, and greater for Chilkat Lake, 12.6. The difference in average circuli 
ID can be seen in the scale photographs in Figures 3 and 4. Chilkoot Lake fish grew more in the first 
marine year than Chilkat Lake fish: ID = 438 versus 378. 

Frequency distributions of the NC and ID values for individual age-1.3 fish are graphed in Appendices 
A.1-A.4 for selected scale variables. ID values in the first freshwater year show that very little overlap, 
i s . ,  one scale, was present between Chilkat Lake and Chilkoot Lakes. The same differences were present 
for the ID values in the total freshwater zone, although the overlap was less (Appendix A.3.) 

Blind Tests 

Table 1 summarizes the results of the eight blind tests used to determine the accuracy of visual 
classification of fish from the Chilkoot, Chilkat, and Berners BayIChilkat Mainstem systems. Overall 
accuracy was high in all tests: 96% to 100%. Among age-1.3 fish, the most abundant single age class in 
the fishery, overall classification accuracy was 96%. For Chilkoot Lake 2% and for Chilkat Lake 5% of 
the fish classified to BernerslMainstem; and 5% of the BernerslMainstern classified to each of the other 
two stocks. This relatively balanced misclassification trend indicated that the initial and corrected 
estimates for all stocks in this age class were similar. 

The corrected postseason proportions were similar to the inseason estimates; postseason differences were 
0.002 for Chilkoot Lake, 0.009 for Chilkat Lake, and 0.01 1 for Berners BayIChilkat Mainstem (Table 3). 



Annual sockeye salmon harvests in Lynn Cand (District 115) ranged between 18,388 and415,815 sockeye 
salmon from 1960 to 1988, averaging 155,596 fish (Table 4). Annual harvests during the most recent five 
years, 1984 to 1988, averaged 364,070 fish. The 1989 harvest of 471,934 was the highest annual harvest 
in this database. 

The 1989 harvest of sockeye salmon in Lynn Canal occurred over a 14-week period (Table 5). 
Management strategies to selectively harvest or protect stocks of sockeye, chinook (0. tshawytscha), coho 
(0. kisutch), pink (0. gorbuscha), or chum (0. keta) salmon resulted in considerable variation in the time 
and locations open to fishing each week. 

Sockeye salmon aged 1.3 dominated the catch (50.4%) followed by fish aged 2.3 (31.6%), and 2.2 
(12.8%); other age classes accounted for approximately 5% of the catch (Appendix B.l). Temporal trends 
in age composition of the catch were evident (Figure 5; Appendix B.1.). The percentage of fish aged 1.3 
decreased significantly (P < 0.01) during the season whereas fish aged 2.3 and 2.2 increased (Appendix 
B -2). 

The 1989 harvest of 471,934 sockeye salmon was estimated to be composed of 61.8% (291,863) Chilkoot 
Lake fish, 33.8% (159,446) Chilkat Lake fish, and 20,625 fish from Berners BayICMlkat Mainstem (Table 
6;  Appendix B.3). 

The harvest of Chilkoot Lake fish was primarily fish aged 1.3 (57.3%), 2.3 (33.6%), and 1.2 (3.7%; 
Appendix B.5). The percentage of fish aged 2.3 was the highest recorded in the harvest of Chilkoot Lake 
fish from 1976 to 1989. The relative abundance of fish aged 1.3 and 2.3 changed significantly (P < 0.01) 
during the season (Figure 6a). The proportion of fish aged 1.3 decreased, whereas those aged 2.3 
increased, a trend relatively uncommon for Chilkoot Lake and observed during only three years since 
1976; 1977, 1987, and 1989. This is most likely the result of holdover of fry because of a large rearing 
density from the previous brood year, from an escapement of approximately 103,000 adults. 

The catch of Chilkat Lake fish was split between three age classes; 1.3 (37.7%), 2.3 (31.9%), and 2.2 
(29.8%; Appendix B.6). In the early part of the run age-1.3 fish dominated catches and accounted for 
55.9-80.4% of the Chilkat Lake harvest (Figure 6b); they dropped to 39.2% of the catch during week 31 
(26 July -- 1 August) and continued to decrease steadily to approximately 1-3% of harvest in the last three 
sampling periods. The relative abundance of fish aged 2.3 and 2.2 increased as the season progressed, 
accounting for the majority of the catch after 30 July. 736s increase of age-2. fish occurs annually and 
is related to spawning timing and subsequent emergence, rather than rearing density (McPherson 1990). 

The harvest of Berners BayIChilkat Mdnstem was composed principally of two age classes, 1.3 (51.6%) 
and 0.3 (48.5%; Appendix B.7). 

Scales collected from specific sites in the commerci al fishery were collected to gauge migration patterns 
for inseason management. The stock composition of these samples is presented in Appendix B.8. 



Escapement 

Annual escapements from 1976 to 1988 averaged 84,375 sockeye salmon to Chilkoot Lake and 71,222 
to Chilkat Lake (Table 4). The escapement in 6989 of 54,900 fish to Chilkoot Lake was 35% below 
average, whereas that to Chilkat Lake, 140,475 fish, was 97% above average. Parent year escapements 
in 1983 and 1984 contributed the most to the 1989 runs: 

Chilkoot Escapement 134,207 185,269 
Chilkat Escapement 80,343 100,417 

The 1989 escapement goals were 60,000 to 80,000 for Chilkoot Lake and 50,000 to 70,000 for Chilkat 
Lake. 

The Chilkat Lake weir was operated from 7 June to 29 October (Appendix C.l). More than 58% of the 
escapement passing the weir occurred after 15 August (Figure 7). The escapement was characterized by 
two periods, before and after 15 August; historical trends have shown this date to be an approximate 
delineation between early and late stocks entering Chilkat Lake. The outlet stream of Chilkat Lake has 
been subject to flow reversals in recent years, which affect entry of spawners into Chilkat Lake. The 
adjoining Tsirku River is only a few feet lower in elevation where the rivers meet and when runoff is 
high, the Tsirku is actually higher. Under these conditions, cold glacial water flows into Chilkat Lake, 
and fish migrate downstream and do not migrate upstream again until after normal flow conditions return. 
Five short reversals of 2 to 7 days occurred in 1989; these were less than those observed from 1985 to 
1988. The Chilkoot Lake weir was operated from 4 June through 30 October (Appendix C.2). The 
Chilkoot Lake escapement was also bimodal, with peaks occurring in mid-June and early August (Figure 
7). Both escapements were spread over a long period, but the Chilkoot Eake escapement was less 
dispersed than the Chilkat escapement: standard deviation = 29 d for Chilkat Lake versus 35 d for Chilkat 
Lake. Both escapements were the most dispersed from 1981 to 1989; the average standard deviation for 
Chilkoot Lake during that period was 22 d and for Chilkat Eake was 26 d. 

Total escapements to the rivers of Berners Bay and the Chilkat River mdnstem were not enumerated. 
Instead, surveys were conducted to count the total number of live and dead fish on specific days. A 
survey conducted in Berners Bay in August resulted in a peak count of 1,732 fish, composed of 750 fish 
from the Berners, 850 from the Lace, and 132 from the Antler-Gilkey Rivers (Figure 1). Peak counts for 
limited surveys along the Chilkat Mainstem were 715 fish and included Mosquito Lake (50 fish), the 
Tsirku River (NO), Mule Meadows (15) and the Tahini River (250; Figure 9). 

Scale samples collected from the three rivers in Berners Bay showed a majority of the fish were age 1.3 
(85.3%), followed by age 1.2 (6.7%; Appendix C.3). Age-0. fish accounted for 3.9% of the Berners Bay 
samples. Each river in Berners Bay was domhated by age-1.3 fish: 80.6% in the Berners River, 84.9% 
in the Lace River, and 91.9% in the Antler-Gilkey system. Age-0. fish, composing 5.3% of the run, were 
found only in the Lace River samples. The combination of the samples from these three rivers is probably 
a good representation of the Berners Bay sockeye salmon population because (1) it is believed that the 
areas sampled represent the majority of the population, and (2) subsamples by river were collected in 
proportion to abundance in each river. 

Limited scale samples from sites along the Chilkat River Mainstem indicate that age-1.3 fish composed 
the majority (63.1%) of these samples (Appendix C.6). Samples from sites dong the lower river mainstern 



indicate a majority, 56.8%, of age-0.3 fish. Those from the Tahini River, upstream, were 88.8% age-1.3 
fish. The samples from the lower mainstem are more representative of the non-Chilkat Eake population 
of sockeye salmon in the Chilkat River drainage because the majority of these fish spawn in that area. 

The Chilkat Lake escapement, like the catch, was divided between three principal age classes: 1.3 (37.6%), 
2.2 (33.9%), and 2.3 (27.4%). Together they accounted for 99% of the escapements (Appendix C.4). 
Period estimates of age composition showed that, as in past years, fish aged 1.3 decreased significantly 
(P < 0.01) in relative abundance during the season, and fish aged 2.2 and 2.3 increased significantly (P 
< 0.01) (Figure 8b; Appendix C.8). Males composed 56% of the escapement. This preponderance of 
males was observed across most age classes except age-2.3, where males and females were equal in 
abundance. 

In the Chilkoot Lake escapement fish aged 1.3 (55.9%) and 2.3 (34.4%) dominated samples; fish aged 
2.2 (4.1%) and 1.2 (3.3%) were minor age classes (Appendix C.7). Trends in the age composition of the 
escapement (Figure 8a) showed that fish aged 1.3 decreased significantly (P < 0.01) in relative abundance, 
whereas age-2.3 fish increased significantly (P < 0.01) as the season progressed (Appendix C.8). Sex 
composition data revealed that males were more abundant (57%). This trend was evident across most 
periods and age classes. The same dominance of males was observed in the 1985-88 data. 

The total run of sockeye salmon from Chilkoot Eake was 346,763 fish, of which 291,863 were caught and 
54,900 escaped to spawn (Table 7); the exploitation rate was 84%. The total run of Chilkat Lake sockeye 
salmon was 299,921, of which 159,446 were harvested and 140,475 escaped to spawn; the exploitation 
rate was 53%. 

Length at Age by Sex and Stock 

The mean lengths of Chilkat Lake sockeye were greater than those of Chilkoot Lake and Berners 
BayIChilkat Mainstem fish from the same age group and sex in both catches and escapements (P < 0.01; 
Table 8). Differences were greatest among age-2.2 fish: Chilkat Lake fish were 32 mm longer than 
Chilkoot fish in catches and 58 mm longer in escapements. 

Age-.3 Chilkoot fish sampled from catches were slightly smaller, 1-4 mm, than those sampled from 
escapements (Table 8). A much greater difference was observed among age-.2 fish. Fish aged 1.2 were 
an average of 7 mm and fish aged 2.2 32 mm shorter in escapements than in catches. Males were larger 
in a11 age dasses except 1.2 and 2.2. 

On the average, Chilkat Lake fish sampled from escapements were slightly shorter in length compared to 
those sampled from catches (Table 8). Mdes in the catch were longer than those that escaped for the 
thee  major age classes; females were approximately the some length. 

The length data for Berners BayIChilkat Mdnstem was not adequate to make comparisons between 
average lengths in catches and escapements. Only a podon of the Chillkat Mainstem spawning grounds 
were sampled, and it may not have been representative. Within Berners Bay the longest age-1.3 fish came 



Migratory Timing and Dispersion 

Catch 

The MDH of Berners BayIChilkat Mainstem fish, 15 July, was earliest, followed by Chilkoot Lake, 29 
July, and Chilkat Lake, 2 August (Table 9). 

In the Chilkoot Lake harvest, little difference in timing was seen between age classes (Table 9). The 
MDH of the earliest age class, 1.3, of 27 July was only 5 d earlier than that for age-2.3 fish, the latest to 
arrive. Approximately 63% of the harvest occurred during 4 weeks, 16 July to 12 August. Age-2.3 fish 
exhibited the most dispersed harvest as indicated by a standard error (SE) of 2.5 weeks; fish aged 1.2 were 
the least dispersed with a SE of 1.9 weeks. 

The MDHs for major age classes in the Chilkat Lake harvest indicated that fish aged 1.3 migrated earliest 
(MDH = 20 July), and fish aged 2.3 (5 August) and 2.2 (15 August) arrived much later (Table 9). The 
central 50% of the run was harvested during the period 16 July to 12 August. The harvest of age-2.3 fish 
was the most dispersed, SE=3.2 weeks, and fish aged 2.2 were the least, SE=1.8 weeks. 

Age-1.3 fish from Berners BayIChilkat Mainstem were harvested earlier in the season, MDH = 7 July, 
than age-0.3 fish, MDH = 27 July. Age-0.3 fish in this group originate primarily from the Chilkat River 
Mainstem; timing for these stocks is later than stocks from Berners Bay, which were mostly age-1.3 fish 
in 1989. 

Escapement 

The mean dates of escapement (MDE) for Chilkoot Lake and Chilkat Eake exhibited trends similar to 
those observed in the catch (Table 9). The overall MDE for Chilkoot Lake was much earlier, 15 July, 
compared to that for Chilkat Lake, 22 August. Age-1.3 fish arrived earliest at Chilkoot Lake weir, MDE= 
10 July; the MDE for fish aged 2.3 was 10 d later for age-1.2 fish 3.5 weeks later, MDE = 3 August. 
Fish aged 1.3 were again most dispersed, SE = 4.6 weeks. At Chilkat Lake weir, fish aged 1.3 exhibited 
the earliest MDE, 29 July, followed by fish aged 2.3 (18 August), 1.2 (24 August), and 2.2 (18 
September). Fish aged 2.3 were the most dispersed, SE = 5.1 weeks. 

Historical Database 

The total season catch, escapement, total run, and exploitation by run are presented in Table 4. Catches 
in Lynn Canal are shown from 1960 to 1989. Catches, escapements, total runs, and exploitation rates for 
Chilkoot and Chilkat Lake are presented from 1976 to 1989. Catches are shown for Berners BayIChilkat 
Mainstem from 1976 to 1989; escapements for fhis stock were not entirely enumerated and are not 
presented. Catches for this period were composed of a majority of Chilkoot Lake fish (53%) and Chilkat 
Lake fish (44%). Total runs, i.e., catch plus escapement, averaged 23 1,s 13 fish to Chilkoot Lake and 
173,133 to Chilkat Lake. In 1989 tRe total nun of 646,763 Chilkoot Eake sockeye salmon was the second 
largest on record for that Bake. The 1989 Chilkat total run of 299,921 fish was the largest on record for 
that lake and 73% above average. Runs to Chilkoot Lake have been larger from 1982 to 1989 than from 
1976 to 1981, but the same is not true for Chilkat Lake. The total mn to Lynn @and, dl stocks 
combined, has averaged approximately 413,088 from 1976 to 1989; the smallest total sun, 211,462 fish, 



was observed in 1978 and the largest, 667,309 fish, in 1989. Average exploitation from 1976 to 1989 of 
the Lynn Canal total run has been 58%, but has been higher than that level in all years since 1982 because 
runs have been larger. 

Age-1.3 fish have been the single largest age class in the Chilkoot Lake total run every year since 1976, 
averaging 68% of the total annual run (Table 10). Most of the remainder was age-2.3 fish, but age-1.2 
fish contributed more than 10% in some years prior to 1983. On average, from 1976 to 1989, age-1. fish 
composed 77% of the total Chilkoot Lake mn. Exploitation by age class revealed that age-.2 fish, 
primarily ages 1.2 and 2.2, 45%, than age-.3 fish, aged 1.3 and 2.3, 64%. 

The age composition of Chilkat Lake sockeye salmon was dominated by age-2.2 or age-2.3 fish each year 
except 1989 when age-1.3 fish were the single most abundant age class and composing 38% of the run 
(Table 11). On the average, age-2.3 fish were 38% and age-2.2 fish 37% of the run. Age-1.3 fish 
composed an average of 21% of the run. The Chilkat Eake run was composed of an average of 75% age- 
2. fish, in direct contrast to the Chilkoot Lake run that was 77% age 1.. Exploitation of the Chilkat run 
has averaged 55% compared to 62% for Chillcoot Lake. Exploitation by age for the Chilkat Lake fish 
indicates that age-.2 fish were exploited less than age.3 fish, but the difference was less than that seen 
among Chilkoot Lake fish. This was true because age-.2 Chilkoot Eake fish were smaller than the age-.2 
Chilkat Lake fish (Table 7) and gillnets used in the fishery selectively harvest larger fish, allowing smaller 
fish to escape. 

Brood year returns for Chilkoot Lake are shown in Table 12 for the parent escapements from 1976 to 
1984; the average has been 288,742 fish, representing a total return-per-spawner ( W S )  ratio of 3.7: 1. 
Escapements averaged approximately 85,000 fish for those broods. The largest return was 419,345 from 
the 1983 escapement of 80,343 fish, although the highest return per spawner, 7.9, was from the 1978 
escapement of 35,452. Returns from unenumerated escapements from 1971 to 1975 were poor except for 
the 1972 brood. The return by age class indicated that the return was composed of 74% age-1.3 fish on 
average. Chilkoot Lake was dominated by age-1. fish; however, the relatively large contributions of age- 
2.3 fish in the brood year returns for 1977, 1981, and 1983 indicated that escapements above 95,000 may 
have been causing holdover. 

Brood year returns for Chilkat Lake indicate that this system was less productive than Chilkoot Lake 
(Table 13). Brood year returns from 197 1 to 1984 averaged 178,8 14 fish, and the TR/S averaged 2.6: 1. 
It is surprising that Chilkat Lake has been less productive because its primary productivity levels are 
greater (Barto and Koenings in press), i.e., it is 6-8C warmer in the summer, and is a relatively clear 
lake, whereas Chilkoot Lake is glacially silted. Additionally, Chilkat Lake is dominated by age-2. fish. 
This occurs because spawning lasts from July until the following February (Fred Bergander, ADF&@, 
Commercial FisPleries Division and Brad Sele, ADF&@, F.W.E.D., personal communications), whereas in 
Chilkoot Lake spawning is generally finished by late September. The extended period for Chilkat Lake 
means that late spawning dish, which compose the majority of the escapement, emerge so late the 
following year that the fry do not grow enough that year to smolt as age-1. fish. McPherson (1989) 
presents further details. 

DISCUSSION 

The visual classification technique used to determine stock groups in Lynn Canal has been successful this 
season for several reasons. First, all age classes were induded; because all fish were classified to one of 



three groups, a standard error estimate was possible for each groups' contributions. Second, high 
classification accuracies for all age classes meant that the inseason stock contribution estimates were 
similar to postseason estimates. Third, estimates of stock contribution from visual classification are more 
precise and less biased than those from analyses which rely upon a subset of scales that can be aged. 
Finally, the visual technique was cost effective and required less time than other methods which rely on 
scale pattern measurements generated from computers, genetic data, other biological markers, etc. 

The visual classification technique has resulted in a database that has been used to build atn information 
system which allows more effective management of Eym Canal sockeye salmon (McPherson 1990). m e  
spawner-recruit database shown in Tables 12 and 13 was used to refine escapement goals for the 1990 
season. The temporal distribution of the historical total annual run for each stock was used to b ~ l d  
models which forecast total annual run for each stock to within 25% or less, on average, by the time 25% 
of the run has been counted (McPherson 1990). This enables managers to calculate the exploitation rate 
and the temporal and spatial distribution of openings needed to meet escapement objectives. 

In 1989 the escapement to Chilkoot Lake was approximately 5,000 below the lower objective, 60,000 fish, 
for that system; for Chilkat Lake the escapement was double the upper objective of 70,000 fish. These 
escapements were the result of several factors. First, both runs were large and early; approximately 25,000 
sockeye from each lake migrated through the fishery area before the season started. Because of this, 
openings in July and early August were very aggressive in order to harvest the sur~lus. Second, beginning 
in early August, the duration and location of openings were limited to protect the Chilkoot sun from over- 
exploitation and also after 1 September to protect the weak run of fall chum salmon to the Chilkat Ever. 
Consequently, the exploitation rate of the Chillcat run was low after early August, resulting in a large 
escapement to that lake. 

Travel time to Chilkat Lake from the fishery was approximately 2 to 3 weeks during the season, judged 
from minimizjng the differences in lateral age composition between the catch and escapement shown in 
Figures Qb and 8b. Large weekly escapements appeared at Chilkat Lake beginning in late August and 
conenued until mid-September (Figure 7). The travel time, fishery to weir, was shorter than normal for 
Chilkat Lake. Travel time in most years for Chilkat Lake is 4-5 weeks early in the season and 3-4 weeks 
for the late stock age-2. fish, The reduced Brave1 time was probably a combination of local conditions. 
Few flow reversals occurred in Chilkat Lake's outlet stream this season (Appendix C.1). Additionally, 
overall Row rates in the main body of the Chilkat River were good (Ray Staska, ADF&G, Commercial 
Fisheries Division, Haines, personal communication). 

Residence time, i.e., migration rate through the fishery area, for the Chilkoot and Chilkat Lake runs in 
1989 was unusual compared to 198 1 through 1988. Chilkoot Lake fish moved more slowly through the 
fishery area. This was indicated by the continued high exploitation rate on Chilkoot Lake fish after 
conservation measures were enacted. The exploitation rate of 84% is the highest on record (Table 10). 
However, despite aggressive openings in July and early August, the exploitation rate on the Chilkat run 
was only 53%, the lowest since 1983 (Table 11). The residence time for this run was shorter than normal 
because the time and area openings were greater than normal during at least the central portion of the 
season. Wind may have been a factor in residence times for the two stocks. A lack of wind, especially 
from the southeast, was noted by fishermen and the management biologist (Ray Staska, ADF&G, Division 
of Commercial Fisheries, Haines, personal communication). Southeast wind is thought to cause Chilkat 
Lake fish to extend their migration path to Mud Bay. Site-specific scale sampling in 1989 (Appendix B.8) 
showed that few Chilkat Lake fish were present along the shoreline from Mud Bay to the east side of 
Point Seduction. Additionally, the steady outflow from Chilkat River may have combined with the lack 
of wind to enhance the migration rate of the CMlkat Lake fish. 



The run timing of the overall Chilkoot and Chilkat Lake runs was earlier than average; timing of annual 
runs, catches, and escapements is summarized from 1976 to 1989 in McPherson (1990). Timing for both 
overall runs were approximately 7 d earlier than average and was the earliest for both lakes for the past 
10 years. This, coupled with the fact that the Chilkat run was the largest and the Chilkoot run the second 
largest on record, meant that weekly catches early in the season were the largest on record, as was the 
total season catch. 
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Table 1. Classification matrices for visual classification models of individual 
age classes of sockeye salmon stocks contributing to the Lynn Canal 
(District 115) drift gillnet fishery, 1989. 

Model: Fish age-1.1 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 1 1.000 

Chilkat 11 1.000 

Total 15 Overall Classification Accuracy = 1.00 

Model: Fish age-1.2 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 5 5 1.000 

Chilkat 2 6 1.000 

Total 100 Overall Classification Accuracy = 0.99 

Model: Fish age-1.3 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 102 0.980 0.020 

Chilkat 8 7 0.954 0.046 

Total 300 Overall Classification Accuracy = 0.96 

Model: Fish age-1.4 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 3 1 0.968 0.032 

Chilkat 4 1.000 

Total 3 5 Overall Classification Accuracy = 0.97 



Table 1 (page 2 of 2) 

Model: Fish age-2.2 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 4 8 0.979 0.021 

Chilkat 4 9 1.000 

Total 100 Overall Classification Accuracy = 0.99 

Model: Fish age-2.3 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 4 4 1.000 

Chilkat 4 8 0.042 0.958 

Total 100 Overall Classification Accuracy = 0.98 

Model: Fish age-2.4 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 8 1.000 

Chilkat 2 1.000 

Total 10 Overall Classification Accuracy = 1.00 

Model: Fish age-3.3 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 8 1.000 

Chilkat 2 1.000 

Berners/Mainstem 

Total 10 Overall Classification Accuracy = 1.00 



Table 2. Scale pattern measurements of age-1.3 sockeye salmon in escapements to 

Lynn Canal, 1989. 

Variable Stock Mean SE 

1. Number of circuli in Chilkoot Lake 6.1 0.11 

1st freshwater year. Chilkat Lake 14 -0 0.20 

2. Size of 1st freshwater Chilkoot Lake 64.6 1.09 

year. Chilkat Lake 176.0 2.23 

3. Number of circuli in Chilkoot Lake 5.0 0.10 

freshwater plus growth Chilkat Lake 3.6 0.11 

zone. 

4. Size of freshwater Chilkoot Lake 48.1 1-00 

plus growth zone. Chilkat Lake 38.7 1.31 

5. Number of circuli in Chilkoot Lake 11.1 0.12 

total freshwater growth Chilkat Lake 17.5 0.20 

zone. 

6. Size of total fresh- Chilkoot Lake 112.7 1.27 

water growth zone. Chilkat Lake 214.7 2.16 

7. Number of circuli in Chilkoot Lake 29.3 0.25 

1st marine year. Chilkat Lake 25.6 0.26 

8. Size of 1st marine Chilkoot Lake 438.2 3.80 

year. Chilkat Lake 377.6 3.78 

Min Max 

Number of scales Chilkoot Lake 9 9 

digitized. Chilkat Lake 100 



Table 3. Comparison of inseason and postseason weekly s t ock  p ropo r t i ons  of sockeye 

s c a l e s  sampled from Lynn Canal c a t ches ,  1989. 

Chilkoot  Chi lka t  Berners/Mainstem 

S t a t i s t i c a l  

Week Inseason Postseason Inseason Postseason Inseason Postseason 

To ta l  a 0.616 0.618 0.329 0.338 0.055 0.044 

a Weighted by weekly ca t ches .  



Table 4. Catches, escapements, total runs, and exploitation rates of Lynn Canal (District 115) sockeye salmon stocks from 1960 to 1989 

Spawning Stock 

Chilkat Lake Chilkoot Lake 
Berners Bay + 
Chilkat Mainstem Lynn Canal Total 

Percent 
Total Total Expl. 

Year Catch Esc. Run Catch Rate 

Percent 
Total Total Expl. 

Catch Esc. Run Catch Rate 

Percent 
Total 

Catch Catch Catch 

59,604 
67,860 

103,696 
57,518 
68,200 
89,046 
108,087 
66, 621 
80,004 
127,869 
79,115 
75,147 
81,010 
193,701 
152,015 
18,338 

126,622 
160,079 
108,480 
192,974 
53,085 
93,323 

273,536 
369,312 
334,373 
320,541 
290,205 
415,815 
351,551 
471,934 

Esc. 
Total 

Run 
Expl. 
Rate 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 

1968 
1969 
1970 
1971 
1972 
1973 
1914 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

Averages : 
1960-1975 
1976-1979 
1980-1989 
1984-1988 

1960-1988 
1976-1988 

Mi n 
Max 

a Escapement not enumerated for entire season. 
Catch broken out for age-0. fish only. 



Table 5 .  Fishery openings, e f f o r t ,  harvest ,  and CPUE fo r  sockeye salmon i n  Lynn Canal (Di s t r i c t  1 1 5 )  by date 

and s t a t i s t i c a l  week, 1 9 8 9 .  

Hours open Weekly CPUE Average Catch 

S t a t .  Dates D i s t r i c t  F i s h /  Weight Dollar 

Week Fished 15A 1 5 8  15C Maximum Boats Catch Boatday (kg) Value 

Total 

N o t e s  t o  o p e n i n g s :  

S e c t i o n  15-A 

1. J u n e  18-21 :  o p e n  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  s o u t h e r n m o s t  t i p  o f  T a l s a n i  
I s l a n d .  

2 .  J u n e  25-28:  o p e n  i n  t h e  w a t e r s  o f  Lynn C a n a l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  
s o u t h e r n m o s t  t i p  o f  T a l s a n i  I s l a n d  a n d  i n  t h e  w a t e r s  o f  C h i l k o o t  I n l e t  n o r t h  o f  
t h e  l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t )  t h r o u g h  12:OO n o o n ,  Wednesday ,  
J u n e  2 8 ;  L u t a k  I n l e t  c l o s e d  n o r t h  a n d  w e s t  o f  a p o i n t  f r o m  5g018 '42"  N .  
l a t i t u d e ,  132O29' 48"  W. l o n g i t u d e .  

3 .  J u l y  2-5 a n d  9-12: o p e n  w i t h  L u t a k  I n l e t  o p e n  t o  t h e  m o u t h  o f  t h e  C h i l k o o t  R i v e r  
a n d  C h i l k a t  I n l e t  a n d  Lynn C a n a l  c l o s e d  w i t h i n  a l i n e  e x t e n d i n g  f r o m  S e d u c t i o n  
P o i n t  t o  t h e  n o r t h e r n m o s t  t i p  o f  T a l s a n i  I s l a n d  t o  t h e  s o u t h e r n m o s t  t i p  o f  
T a l s a n i  I s l a n d  a n d  t h e n  d u e  w e s t  t o  t h e  w e s t e r n  s h o r e  o f  Lynn  C a n a l .  

4 .  J u l y  16 -19 :  o p e n  w i t h  L u t a k  I n l e t  c l o s e d  t h e  same as o n  J u l y  2-5 a n d  C h i l k a t  
I n l e t  n o r t h  o f  a  l i n e  f r o m  t h e  G l a c i e r  P o i n t  m a r k e r  t o  t h e  w e s t e r n m o s t  t i p  o f  
Twin C o v e s  a t  5g006'  35"  N. l a t i t u d e ,  135°21142"  W .  l o n g i t u d e .  

5 .  J u l y  23-26:  o p e n  w i t h  L u t a k  I n l e t  c l o s e d  t h e  same  as o n  J u l y  2-5 .  

6 .  J u l y  30 -Augus t  2 :  o p e n  w i t h  L u t a k  I n l e t  c l o s e d  t h e  same  as on  J u n e  25-28.  

7 .  A u g u s t  7-10: o p e n  w i t h  C h i l k a t  I n l e t  o p e n  t o  t h e  m o u t h  o f  t h e  C h i l k a t  R i v e r .  



T a b l e  5  ( p a g e  2  o f  2 )  

8 .  Augus t  13-16:  open w i t h  C h i l k a t  I n l e t  c l o s e d  t h e  same a s  on A u g u s t  7-10 a n d  
C h i l k o o t  I n l e t  a n d  L u t a k  I n l e t  c l o s e d  n o r t h  o f  t h e  l a t i t u d e  o f  t h e  s o u t h e r n m o s t  
t i p  o f  Mud Bay ( F l a t  Bay)  P o i n t .  

9 .  Augus t  20-23: open  i n  t h e  w a t e r s  o f  Lynn C a n a l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  
s o u t h e r n m o s t  t i p  o f  S e d u c t i o n  P o i n t  t h r o u g h  12:OO noon Augus t  22 a n d  i n  t h e  
w a t e r s  o f  C h i l k a t  I n l e t  f o r  t h e  e n t i r e  p e r i o d  w i t h  t h e  w a t e r s  o f  C h i l k a t  I n l e t  
c l o s e d  t h e  same a s  on Augus t  13-16.  

1 0 .  Augus t  27-29 a n d  S e p t e m b e r  3-5: open  n o r t h  o f  t h e  l a t i t u d e  o f  S u l l i v a n  Rock 
L i g h t  a n d  w e s t  o f  a  l i n e  f r o m  S u l l i v a n  Rock L i g h t  t o  E l d r e d  Rock L i g h t  t o  t h e  
s o u t h e r n m o s t  t i p  o f  T a l s a n i  I s l a n d  t o  t h e  n o r t h e r n m o s t  t i p  o f  T a l s a n i  I s l a n d  t o  
t h e  s o u t h e r n m o s t  t i p  o f  S e d u c t i o n  P o i n t ;  C h i l k a t  I n l e t  c l o s e d  t h e  same a s  on 
J u l y  16-19.  

11. S e p t e m b e r  10-11: open  w i t h  t h e  w a t e r s  o f  C h i l k a t  I n l e t  c l o s e d  t h e  same a s  on 
J u l y  16-19 a n d  t h e  w a t e r s  o f  C h i l k o o t  I n l e t  c l o s e d  n o r t h  o f  t h e  l a t i t u d e  o f  
S e d u c t i o n  P o i n t .  

1 2 .  S e p t e m b e r  17-18: open  w i t h  t h e  w a t e r s  o f  C h i l k a t  I n l e t  c l o s e d  n o r t h  o f  t h e  
l a t i t u d e  o f  t h e  s o u t h e r n m o s t  t i p  o f  S e d u c t i o n  P o i n t  a n d  t h e  w a t e r s  o f  C h i l k o o t  
I n l e t  c l o s e d  n o r t h  o f  t h e  l a t i t u d e  o f  t h e  K a t z e h i n  R i v e r  f l a t s  b u o y .  

S e c t i o n  15-B 

1. J u n e  18-20: open s o u t h  o f  t h e  l a t i t u d e  o f  t h e  P o i n t  S t .  Mary 

2 .  J u l y  9-11: open  n o r t h  o f  a  l i n e  f r o m  a  p o i n t  on t h e  e a s t e r n  s h o r e  o f  Lynn C a n a l  
a t  t h e  l a t i t u d e  o f  V a n d e r b i l t  Reef  L i g h t  t o  V a n d e r b i l t  Reef  L i g h t  t o  L i t t l e  
I s l a n d  L i g h t  a n d  t h e n  d u e  w e s t  t o  t h e  w e s t e r n  s h o r e  o f  Lynn C a n a l  w i t h  t h e  
E n d i c o t t  R i v e r  c l o s e d  w i t h i n  o n e  n a u t i c a l  m i l e  o f  t h e  r i v e r  mouth .  

S e c t i o n  15-C 

1. J u l y  2-4: open  n o r t h  o f  a  l i n e  f r o m  a  p o i n t  on  t h e  e a s t e r n  s h o r e  o f  Lynn C a n a l  
a t  t h e  l a t i t u d e  o f  V a n d e r b i l t  Reef  L i g h t  t o  V a n d e r b i l t  Reef  L i g h t  t o  L i t t l e  
I s l a n d  L i g h t  a n d  t h e n  d u e  w e s t  t o  t h e  w e s t e r n  s h o r e  o f  Lynn C a n a l .  

2 .  J u l y  9-11: open  n o r t h  o f  a  l i n e  f r o m  a p o i n t  on t h e  e a s t e r n  s h o r e  o f  Lynn C a n a l  
a t  t h e  l a t i t u d e  o f  V a n d e r b i l t  Reef  L i g h t  t o  V a n d e r b i l t  Reef  L i g h t  t o  L i t t l e  
I s l a n d  L i g h t  a n d  t h e n  d u e  w e s t  t o  t h e  w e s t e r n  s h o r e  o f  Lynn C a n a l  w i t h  t h e  
E n d i c o t t  R i v e r  c l o s e d  w i t h i n  one  n a u t i c a l  m i l e  o f  t h e  r i v e r  mouth .  

3 .  J u l y  16-18, 23-24: J u l y  30-August 2 ;  Augus t  7-10: open  n o r t h  o f  a  l i n e  f r o m  a  
p o i n t  on  t h e  e a s t e r n  s h o r e  o f  Lynn C a n a l  a t  t h e  l a t i t u d e  o f  V a n d e r b i l t  Reef  L i g h t  
t o  V a n d e r b i l t  Reef  L i g h t  t o  L i t t l e  I s l a n d  L i g h t  a n d  t h e n  d u e  w e s t  t o  t h e  w e s t e r n  
s h o r e  o f  Lynn C a n a l  w i t h  t h e  E n d i c o t t  R i v e r  c l o s e d  t h e  same a s  on J u l y  9-11 a n d  
W i l l i a m  Henry Bay c l o s e d  w i t h i n  o n e - h a l f  n a u t i c a l  m i l e  o f  t h e  B e a r d s l e e  R i v e r  
mouth .  

4 .  S e p t e m b e r  3-5 a n d  10-11: open  i n  t h e  e n t i r e  s e c t i o n .  

5 .  S e p t e m b e r  17-18: open  n o r t h  o f  t h e  l a t i t u d e  o f  P o i n t  B r i d g e t .  



T a b l e  6 .  E s t i m a t e d  c o n t r i b u t i o n  o f  s o c k e y e  sa lmon s t o c k s  t o  t h e  Lynn C a n a l  
( D i s t r i c t  115) d r i f t  g i l l n e t  f i s h e r y  b y  s t a t i s t i c a l  week, 1 9 8 9 .  

C h i l k o o t  C h i l k a t  B e r n e r s  Bay + 
Lake Lake C h i l k a t  Mains tem 

S t a t .  
Week T o t a l  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

C a t c h  
P e r c e n t  

S t d .  E r r o r  

T o t a l  C a t c h  
P e r c e n t  

S t d .  E r r o r  



N
m

 
0

-
 

N
m

 
P

 
o

.
 
e
.
 
9

-
.

 
m

 
a

d
 

L
D

P
 

9
-m

 
. 

-m
 

-
N

 
.N

 
o
 

o
m

c
n

 
m

m
m

 

L
D

N
 

r
r

~
 

m
v

 
m

 
m

.
 

m
.

 
w

.
 * 

L
n

O
 

w
r

l
 

N
O

 
. 

d
 

m
m

 
w

m
 

m
d

 
*
 

w
.

 
0

.
 

w
.

 
m

 
N

P
 

P
m

 
m

P
 

. 
.L

D
 

.m
 

.m
 

o
 

P
O

P
 

w
m

m
 

d
 

d
 

m
~

 
w

m
 

m
w

 
w

 
0

.
 

0
3

.
 

m
.

 
m

 
r-m

 
P

m
 

v
m

 
. 

. 
. 

. 
O

d
N

 
d
 

i
 

N
 r

t
 

w
.

 
N

-
l
 

0
 

0
 

w
.

 
0
 

v
 

0
 
i
l
 

O
L

D
 

m
 

d
.

 
0
 

r
l
o

 
d
 

m
 

m
 
P
 

U
U

 
C
j
U
 

L
I
U
 

a
r
c
 

m
c

 
arc 

a
 a, 

a
 w

 
5

: 3; 
5

: 
e

w
 
e

m
 
o

w
 

a
r

L
l

r
L

l
r

 

c
~

c
m

 
U

C
3

U
 

u
r

n
d

m
 

d
 

2
g

;
.

 
0, 
&
! m 

m 
U
 

4
 

u
o

a
 

4
 

m
e

x
 

W
 

W
 

U
 

r
*

c
w

 
U

C
3

U
 

U
w

d
m

 
a
 

2
5

4
 

a
m

.
 

m
~

r
l

 
u

o
a

 
w

e
x

 
W

 
W

 



a
m

w
 

W
W

N
 

m
e

m
 

m
 

.L
C

 
r- 

.w
 

r- 
.
A

 
m

o
w

 
w

a
r
-
 

m
r-o

 
m

 .r- 
,- 

.w
 

r- 
.r- 

O
d

d
 

m
o

w
 

m
o

m
 

h
 

4
 

m
 

d
 



Table 8 (page 2 of 3) 

Brood Year and Age Class 
- - - - - - - - 

1986 1985 1984 1983 1982 1981 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 4.3 Total 

Berners Bay/Chilkat Mainstem - Distict 115 Catch 

Male Avg. Length 
Std. Error 
Sample Size 

Female Avg. Length 
Std. Error 
Sample Size 

All Fish Avg. Length 576 509 655 588 
Std. Error 5.8 17.4 2.6 
Sample Size 2 7 4 1 108 

- - - - - - - 

Berners, Lace, and Antler/Gilkey River Escapements - samples combined 

Male Avg. Length 470 332 
Std. Error 17.6 6.0 
Sample Size 5 3 

Female Avg. Length 
Std. Error 
Sample Size 

All Fish Avg. Length 470 332 568 460 320 
Std. Error 17.6 6.0 11.5 6.1 
Sample Size 5 3 6 19 1 

Samples by river 

Berners River escapement 
Male (N=18) 338 452 
Female (N=17) 
All Fish (N=35) 338 452 

Lace River escapement 
Male (N=102) 470 320 460 320 
Female (N=110) 568 505 
All Fish (N=212) 470 320 568 464 320 

Antler/Gilkey Rivers escapement 
Male (N=27) 448 604 592 
Female (N=10) 567 570 567 
All Fish (N=37) 448 594 570 585 

- - - - - ~ - - ~ - - - ~ ~ ~  
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Tab le  9. Cumulat ive m i g r a t o r y  t i m e  d e n s i t i e s  mean d a t e s  o f  a r r i v a l ,  and v a r i a n c e  f o r  major  a g e  c l a s s e s  o f  
Lynn Canal  sockeye  salmon s t o c k s ,  1689 .  

Catches  i n  Dis t r ic t  1 1 5  

Stock  Group and  Aqe C l a s s  

C h i l k o o t  Lake C h i l k a t  Lake Berners/Mainstem 
S t a t i s t i c a l  

Week Dates  1 .2  1 . 3  2 .3  T o t a l  1 . 2  1 .3  2 .2  2 . 3  T o t a l  0.3  1 .3  T o t a l  

Mean S t a t .  Week 30.4  3 0 . 1  30.8 30.4  31.4 29.2 32 .9  31.4  31.0 
Mean Calendar  Date  7 / 2 9  7 / 2 7  8 / 0 1  7 / 2 9  8 /05  7 / 2 0  8 / 1 5  8 /05  8 / 0 2  

S t d .  E r r o r  1 . 9 2  2 .07 2 . 5 2  2 .26 1 .95 2 .52  1 .84  3.'20 3.02 
C o e f f i c i e n t  o f  V a r i a t i o n  6.30 6.88 8 . 1 5  7.43 6.20 8.62 5.58 10.17 9.72 

Escapements 

S tock  Group and Acre C l a s s  

C h i l k o o t  Lake 
Mid-week S t a t .  
Date  Week 1 .2  1 . 3  2  - 3  T o t a l  

Mean S t a t .  Week 3 1 . 1  27.7  29.2  28.5  
Mean Ca l enda r  Date  8 / 0 3  7 / 1 0  7 / 2 0  7 /15  

S t d .  E r r o r  3.17 3.68 4.59 4 .12 
C o e f f i c i e n t  o f  V a r i a t i o n  1 0 . 2 1  13 .26  15 .72  14.46 

P e r i o d  S t a t .  
Da tes  Week 1 .2  

6 /15 24 - 2  0 .005  
6 /24 25.4 0 .023  
6 /28 26.0 0.023 
7 /07  27.3 0.124 
7 / 2 0  29.2 0.216 
7 /27  30.2 0.283 
8 /17 3 3 . 1  0.413 
9 /09 36.4 0.839 
9 /19 37.9 0.966 
1 0 / 1 1  41.0 1 .000 

C h i l k a t  Lake 

1 . 3  2 . 2  2 . 3  T o t a l  



Table  10. Age c o m p o s i t i o n  o f  sockeye  salmon i n  t h e  C h i l k o o t  Lake t o t a l  r u n  from 1976 t o  1989. 

P a r t  A - I n  Numbers of  F i s h  

Age C l a s s  By F r e s h w a t e r  Age C l a s s  
-- -- -- 

Year 1.1 1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 3.3 T o t a l  1. 2. 3. 

---- 
Average 86 18,226 6 162,817 5,678 983 43,306 33 166 213 231,513 182,112 49,155 2 4 6 

P a r t  B - P e r c e n t  o f  T o t a l  

-- 
Average 0.1 9.3 68.1 3.1 0.4 18.9 0.1 0.1 100.0 77.8 22.1 0.1 

--- 

P a r t  C - E x p l o i t a t i o n  R a t e s  by Age C l a s s  

Average 0.20 0.46 0.14 0.64 0.43 0.47 0.63 0.10 0.47 0.38 0.62 0.62 0.61 0.36 



T a b l e  11. A g e  c o m p o s i t i o n  o f  s o c k e y e  s a l m o n  i n  t h e  C h i l k a t  L a k e  t o t a l  r u n  f r o m  1976 t o  1989 

P a r t  A  - I n  N u m b e r s  o f  F i s h  

A g e  C l a s s  

Y e a r  1.1 0.3 1 . 2  2.1 1.3 2.2 3.1 1.4 2.3 3.2 2.4 3.3 T o t a l  

By F r e s h w a t e r  A g e  C l a s s  

A v e r a g e  199 3 3,623 945 38,513 63,791 9 88 64,304 1,369 28 259 173,133 42,423 129,069 1,637 

P a r t  B - P e r c e n t  o f  T o t a l  

A v e r a g e  0.1 2.3 0.5 21.2 38.0 36.7 1.0 0.1 100.0 23.6 75.2 1.1 

P a r t  C - E x p l o i t a t i o n  R a t e s  b y  A g e  C l a s s  

A v e r a g e  0.08 0.53 0.22 0.56 0.51 0.02 0.34 0.59 0.43 0.39 0.57 0.55 0.55 0.55 0.48 



T a b l e  1 2 .  Brood y e a r  r e t u r n s  a n d  r e t u r n  p e r  spawner  o f  C h i l k o o t  Lake s o c k e y e  salmon f o r  p a r e n t  y e a r s  1 9 7 6  t o  1 9 8 4 .  

P a r t  A  - Numbers o f  F i s h  by Age C l a s s  

3-Year 4-Year 5-Year 6-Year 7-Year T o t a l  
Brood -- - -- R e t u r n  

Year  Escapement  1.1 1 . 2  2 . 1  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  T o t a l  Spawner 

W r Mean 76-84 8 4 , 8 0 3  42 1 7 , 7 9 9  1 0  2 0 9 , 4 3 6  4 , 9 3 5  1 , 6 4 1  5 4 , 3 0 3  8  3 2 8  404 2 8 8 , 7 4 2  3 . 7 0  
I SD 76-84 2 1 , 2 7 9  68  7 , 6 3 3  1 7  6 7 , 1 3 2  4 , 7 5 8  1 , 1 6 2  4 0 , 4 8 5  2 8  2 0 1  920 8 5 , 5 2 6  1 . 8 4  

Min 76-84 3 5 , 4 5 2  24  8 , 9 3 3  7  9 6 , 9 9 2  659  684 1 3 , 0 9 7  4  4  6  3 0  1 2 3 , 3 6 2  1 . 7 3  
Max 76-84 1 0 2 , 9 7 3  1 9 6  3 0 , 0 5 0  4 5  2 9 7 , 6 6 9  1 5 , 1 3 8  4 , 3 4 2  1 1 7 , 1 1 8  5 6  667 2 . 2 7 7  4 1 9 , 3 4 5  7 . 8 8  

Mean 77-84 8 6 , 4 9 2  47 1 8 , 9 0 7  11 2 2 3 , 4 9 1  5 , 1 9 4  1 , 6 7 3  6 0 , 1 9 0  8  3 7 5  471  3 0 9 , 4 1 5  3 . 9 5  
SD 77-84 2 2 , 0 9 4  69  7 , 3 4 5  1 7  5 5 , 8 4 3  5 , 0 1 8  1 , 2 5 1  3 9 , 8 6 0  1 7  4  930 6 2 , 9 6 1  1 . 8 0  
CV 77-84 0 . 2 6  1 . 4 5  0 . 3 9  1 . 5 9  0 . 2 5  0 . 9 7  0 . 7 5  0 . 6 6  0 . 4 6  1 . 9 7  0 . 2 0  0 . 4 6  

-- -- 

P a r t  B - Brood Year R e t u r n  P e r c e n t  b y  Age C l a s s  

Year 1.1 1 . 2  2 . 1  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  T o t a l  

-- 
Mean 76-83 6 . 1  7 3 . 6  1 . 3  0 . 6  1 8 . 2  0 . 1  0 . 1  1 0 0 . 0  

SD 76-83 2 . 3  1 1 . 0  0 . 8  0 . 4  1 1 . 6  0 . 1  0 . 2  
Min 76-83 0 . 1  3 . 3  5 3 . 1  0 . 2  0 . 3  8 . 0  0 . 1  0 . 1  1 0 0 . 0  
Max 76-83 0 . 1  1 0 . 8  8 4 . 9  2 . 5  1 . 2  3 8 . 9  0 . 2  0 . 6  1 0 0 . 0  

CV 76-83 1 . 5  0 . 4  2 . 3  0 . 2  0 . 6  0 . 6  0 . 6  2 . 3  0 . 7  2 . 1  

a Escapements  n o t  e n u m e r a t e d .  
Ages 1 . 4  and  2 . 3  f o r  1 9 8 4  r e t u r n  e s t i m a t e d .  
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' SOUTHEASTERN ALASKA 

F i g u r e  1. Lynn C a n a l  ( D i s t r i c t  115)  showing  t h e  management 
s e c t i o n s  a n d  p r i n c i p a l  spawning  a n d  r e a r i n g  a r e a s .  
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Chilkat 
Lake 

Chilkoot Berners Bay/ 
Lake Chilkat Mainstem 

A G E  

1 .3  

A G E  

1 . 4  

Figure 3. Typical scale patterns of sockeye salmon with one 
freshwater annulus from Chilkoot Lake, Chilkat Lake, 
and Berners Bay/Chilkat Mainstem stocks. 



AGE 
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A G E  

2 . 2  

AGE 

2.3 

Chilkat Chilkoot Berners Bay/ 
Lake Lake Chilkat Mainstem 

Figure 4. Typical scale patterns of sockeye salmon with two 
freshwater annuli from Chilkoot Lake, Chilkat Lake, 
and Berners Bay/Chilkat Mainstem stocks. 
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Figure 6. Weekly age composition of Chilkoot (A) and 
Chilkat (B) Lake sockeye salmon harvested 
in Lynn Canal, 1989. 
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Figure 8. Period age composition of sockeye salmon 
escapements to Chilkoot (A) and Chilkat (B) 
Lakes, 1989. 



Figure 9. The Chilkoot and Chilkat River drainages. 



APPENDIX 





Frequency 

Size of I st FW Year 
Age 1.3 

Mean 
Chilkoot 65 

1 Chilkat 17s 

Incremental Distance 
Appendix A.l Incremental distances measured on digitizing equipment in the first freshwater 

annulus for fish aged 1.3 in Chilkoot and Chilkat escapements, 1989. 



Frequency 

No. Circuli in 1st FW Year 
Age 1.3 

Mean 
C hi1 koot 6 

Chilkat 14 

Number of Circuli 
Appendix A.2 Number of circuli in the first freshwater annulus for fish aged 1.3 in 

Chilkoot and Chilkat escapements, 1989. 



Frequency 

30 / I  Size Total FW Zone 
Age 1.3 

Mean 
Chilkoot 113 

Chilkat 215 

Incremental Distance 
Appendix A.3 Incremental distances measured on digitizing equipment in the total freshwater 

zone for fish aged 1.3 in Chilkoot and Chilkat escapements, 1989. 



Frequency 

No. Circuli in Total FW Zone 
Age 1.3 

Chilkoot 

Chilkat 

Number of Circuli 
Appendix A.4 Number of circuli in the total freshwater zone for fish aged 1.3 in 

Chilkoot and Chilkat escapements, 1989. 



Appendix  B . 1 .  Age c o m p o s i t i o n  o f  s o c k e y e  s a l m o n  I n  t h e  Lynn C a n a l  ( D i s t r i c t  115)  g i l l n e t  c a t c h  b y  a g e  c l a s s  a n d  f i s h i n g  p e r i o d ,  
1 9 8 9 .  

Brood Year  a n d  Age C l a s s  

1986 1985 1984 1 9 8 3  1 9 8 2  

0 . 2  1.1 0 . 3  1 . 2  2 . 1  0 . 4  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  T o t a l  

S t a t i s t i c a l  Week 2 5  ( J u n e  1 8  - 2 4 )  

A l l  F i s h  

Sample  S i z e  
P e r c e n t  

S t d .  E r r o r  

Number 

S t a t i s t i c a l  Week 2 6  ( J u n e  25 - J u l y  1 )  

A l l  F i s h  

Sample  S i z e  1 9  7  

P e r c e n t  0 . 2  1 . 8  1 . 4  

S t d .  E r r o r  0 . 2  0 . 6  0 . 5  

Number 4  8  433 3 3 7  

S t a t i s t i c a l  Week 2 7  ( J u l y  2  - 8 )  

A l l  F i s h  

Sample  S i z e  

P e r c e n t  

S t d .  E r r o r  
Number 

S t a t i s t i c a l  Week 2 8  ( J u l y  9 - 1 5 )  

A l l  F i s h  

Sample  S l z e  

P e r c e n t  

S t d .  E r r o r  
Number 

S t a t i s t i c a l  Week 2 9  ( J u l y  1 6  - 2 2 )  

A l l  F i s h  

Sample  S i z e  
P e r c e n t  

S t d .  E r r o r  

Number 

S t a t i s t i c a l  Week 3 0  ( J u l y  2 3  - 291 

A l l  F i s h  

Sample  Slze 1 1 22 26 

P e r c e n t  0 . 1  0 . 1  3 . 0  3 . 5  

S t d .  E r r o r  0 . 1  0 . 1  0 . 6  0 . 7  
Number 62 62 1 , 3 5 9  1 , 6 0 6  

S t a t i s t i c a l  Week 3 1  ( J u l y  30 - A u g u s t  5 )  

A l l  F i s h  

Sample  S i z e  

P e r c e n t  
S t d .  E r r o r  

Number 

S t a t i s t i c a l  Week 3 2  ( A u g u s t  6  - 1 2 )  

A l l  F i s h  
Sample  S l z e  

P e r c e n t  

S t d .  E r r o r  

Number 

S t a t i s t i c a l  Week 3 3  ( A u g u s t  1 3  - 1 9 )  

A l l  F i s h  

Sample Size 

P e r c e n t  

S t d .  E r r o r  

Number 



Appendix 8.1. (page 2 of 2) 

Brood Year and Age Class  

1986 1985 1984 1983 1982 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 T o t a l  

S t a t i s t i c a l  Week 34 (August 20 - 26) 

A l l  F i s h  

Sample S i z e  

Percen t  

S td .  E r r o r  

Number 

S t a t i s t i c a l  Week 35 (August 27 - Sept .  2) 

A l l  F i s h  

Sample S i z e  
Percen t  

S td .  E r r o r  

Number 

S t a t i s t i c a l  Week 36 (Sep t .  3 - 9) 

A l l  F i s h  

Sample S i z e  

Percen t  

S td .  E r r o r  

Number 

S t a t i s t i c a l  Week 37 (Sep t .  10 - 16) 

A l l  F i s h  

Sample Size 

Percen t  

S td .  E r r o r  

Number 

S t a t i s t i c a l  Week 38 (Sep t .  17 - 23) 

A l l  F i s h  

Sample S i z e  4 15 29 1 67 1 2 119 
Percen t  3.4 12.6 24.4 0.8 56.3 0.8 1.7 100.0 
Std .  E r r o r  1.5 2.7 3.5 0.7 4.1 0.7 1.1 
Number 18 71 138 5 318 5 10 565 

Combined Per iods  (Percen tages  a r e  weighted by per iod  c a t c h e s )  

Male 

Sample S i z e  1 1 47 91 1 1,448 527 6 1,056 1 1 12 3,192 

Percen t  <0.1 <0.1 0.9 1.5 <0.1 24.1 6.6 0.1 13.5 <0.1 <0.1 0.2 47.0 

Std .  E r r o r  <0.1 <0.1 0.1 0.2 <0.1 0.6 0.3 0.1 0.5 <0.1 <0.1 0.1 0.7 

Number 48 38 4,223 7,130 44 111,654 30,668 291 62,596 5 146 785 217,628 

Female 

Sample S i z e  1 46 51 1 1,485 508 6 1,284 1 15 3,398 

Percen t  <0.1 0.9 1.0 <0.1 26.0 6.4 0.1 18.3 <0.1 0.3 53.0 

Std .  E r r o r  <0.1 0.1 0.2 <0.1 0.6 0.3 <0.1 0.5 <0.1 0.1 0.7 

Number 94 4,018 4.681 38 120,481 29,546 360 84.834 56 1,212 245,320 

A l l  F i s h  
Sample S i z e  2 3 98 149 1 1 3,028 1,042 12 2,367 1 2 27 6,733 

Percen t  <0.1 <0.1 1.8 2.6 <0.1 <0.1 50.4 12.8 0.1 31.6 <0.1 <0.1 0.4 100.0 

S t d . E r r o r  <0.1 <0.1 0.2 0.2 <0.1 <0.1 0.7 0.4 <0.1 0.6 <0.1 0 .  0.1 

Number 110 194 8,550 12,292 38 44 238,053 60,622 651 149,175 5 202 1,998 471.934 



Appendix 8.2. Test  for  s i g n i f i c a n t  changes among per iods  i n  t h e  age composition o f  Lynn Canal ( D i s t r i c t  1151 sockeye salmon 9111 
n e t  ca tch  by age c l a s s ,  1989. 

Brood Year and Age Class  

1986 1985 1984 1983 1982 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 

Periods Compared 

1 , 2  s 
1 . 3  s** S * *  
1 . 4  s* s * s**  
1 . 5  s s * *  s** 
1 .  6 s** s s** s** 
1 . 7  S s * *  s** 

s * *  s** 
S** 

1 .  8 
1 . 9  s** s** S 
1 , 10 S s**  S'* 
1 , 11 S" s** S 

S S" s**  1 , 12 
s**  s** 

s** 
1 , 13 S** 
1 , 14 s** s"* S** 
2 . 3  s**  s**  
2 . 4  s * s * *  s**  
2 . 5  s* s** 
2 .  6 s * S *  S s * *  
2 . 7  s s** s s * *  

s * *  s**  
S * *  

2 .  8 
2 . 9  s**  s * *  S * *  
2 . 10 s * s**  s * *  

s* *  S** 
s** 

2 . 11 
s** s* *  

S * *  
2 . 12 s * 

s s**  s * *  
s** 

2 . 13 s**  
2 . 14 s**  s** S** 
3 . 4  S S*" 
3 . 5  s** 
3 .  6 s * *  s * 
3 . 7  s** s**  s** 
3 .  8 S * *  s** s**  
3 . 9  S * *  S** 

s** s** 
s** 

3 . 10 s** 
3 . 11 s+* S'* 

s** s** 
s* *  

3 , 12 
s**  s** 

s**  
3 , 13 

S * *  s**  
S" 

3 , 14 S** 
4 . 5  S*" S"* s** 
4 . 6  s**  S* 

S S * *  s* *  
s** 

4 , 7  
S*" s** 

s** 
4 . 8  s** 
4 . 9  S S" s* *  s** s * *  

s** 
4 , 10 S * S** 

s**  s* *  
s**  

4 , 11 s** 
s**  S** 

s * *  
4 . 12 s* s 

s s** s** 
s** 

4 , 13 S * 
s**  s* *  

s** 
4 . 14 S** 
5 .  6 
5 . 7  s* *  S** 
5 ,  8 s** s* *  

s** s** 
s** 

5 . 9  s * 
s**  s* *  

s**  
5 . 10 s** S* 

S*" s* *  
s** 

5 . 11 S** S** 
5 , 12 s** s** s**  

S s s * *  s * *  
s**  

5 , 13 
s**  s* *  

S * *  
5 . 14 

s * *  S** 
s**  

6 .  7 
6 .  8 s * s**  s** 

s**  s* *  
S" 

6 .  9 s** 
s**  s** s** s** 

s**  
6 . 10 

s**  s** s** s** 
S** 

6 . 11 S** 
6 . 12 S** S s * *  s** 

s**  s* *  
s * *  

6 . 13 S** S *  
s**  s * *  

s * *  
6 , 14 

s* *  s * *  
s** 

7 .  8 S** s**  
7 . 9  s** s**  s * *  

S*" S*" S" S" 
s** 

7 , 10 
s * *  s* *  S" S" 

s** 
7 , 11 

S*' S*' 
S*' 

7 . 12 s** s 
s*. s * *  s**  s* *  

S*' 
7 . 13 

s s** S" 
S** 

7 . 14 S** 
8 .  9 s** 

s s** s** 
s * 

8 , 10 
8 . 11 S * s** s* *  S 

s** s* *  8 . 12 
S * *  S** 

s**  
8 , 13 Sk* 
8 . 14 S * *  S** 
9 , 10 S s**  s* *  
9 , 11 s * s**  s* *  
9 . 12 s**  S** 

s**  s* *  
s** 

9 , 13 S** 
9 , 14 S** S" 
10 , 11 
10 . 12 s** s** s** 
10 , 13 S** S** 
10 , 14 S S** S** 
11 , 12 s S** s** 
11 , 13 S** S S** 
11 . 14 S * S** S** 
12 , 13 S 
12 , 14 S 
13 , 14 S 



Appendix B.3. Estimated contribution of sockeye salmon stacks to the Lynn Canal (District 115) drift gillnet fishery by age class and 
statistical week, 1989. 

Brood Y e a r  and Age Class 

1986 1985 1984 1983 1982 
stat. 
Week Stock 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total Prop. 

Berners/Mainstem 
Total 

26 Chilkoot L. 185 

Chilkat L. 
Berners/Mainstem 48 433 152 

Total 48 433 337 14,591 675 96 8,235 96 24.511 1.000 

2 7 Chilkoot L. 382 7,878 228 111 3,811 56 12,466 0.492 
Chilkat L. 7, 667 386 2,386 10,439 0.412 

Berners/Mainstem 168 176 2,040 5 6 2,440 0.096 
Total 168 558 17,585 614 167 6,197 56 25,345 1.000 

28 Chilkoat L. 
Chilkat L. 

Bernera/Mainstem 
Total 

2 9 Chilkoat L. 
Chilkat L. 

BernerslMainstem 
Total 

3 0 Chilkoot L. 62 1,542 
Chilkat L. 

Berners/Mainstem 62 1,359 64 
Total 62 62 1.359 1, 606 

31 Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

3 2 Chilkoat L. 
Chilkat L. 

Berners/Mainstem 
Total 

33 Chilkoot I.. 1,221 
Chllkat L. 94 

Berners/Mainstem 282 
Total 94 282 1.221 

34 Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

35 Chilkoot L. 114 
Chllkat L. 38 38 

Berners/Mainstem 152 
Total 38 152 114 38 

3 6 Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

37 Chilkoot L. 
Chilkat L. 

Berners/Mainstem 

Total 
--- - 

38 Chilkoot L. 13 62 19 5 130 10 239 0.423 
Chilkat L. 9 119 188 5 321 0.568 

Berners/Mainstem 5 5 0.009 
Total 18 71 138 5 318 5 10 565 1.000 

Combined Periods 

25-38 Cbilkaot L. 62 10,709 167,265 12,868 595 98,209 202 1,953 291.863 0.618 
Chilkat L. 132 680 38 60,151 47,493 50,902 5 45 159,446 0.338 

Berners/Mainstem 110 8,550 903 44 10,637 261 56 64 20,625 0.044 
Total 110 194 8,550 12,292 38 44 238,053 60,622 651 149,175 5 202 1,998 471.934 1.000 



Appendix 8.4. Numbers of scales classified to Chilkoot Lake, Chilkat Lake, and Berners Bay/Chilkat Mainstem by 
age class and fishing period, 1989. 

Brood Year and Age Class 

1986 1985 1984 1983 1982 
Stat 
Week Stock 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total 

25 Chilkoot L. 1 5 9 2 7 2 134 
Chilkat L. 97 1 6 8 166 

Berners/Mainstern 6 2 1 67 76 
Total 6 3 1 223 3 140 37 6 

26 Chilkoot L. 4 148 9 2 100 2 265 
Chilkat L. 94 5 7 0 169 

Berners/Mainstem 1 9 3 6 1 1 75 
Total 1 9 7 303 14 2 171 2 509 

2 7 Chilkoot L. 7 140 4 2 70 1 224 
Chilkat L. 131 7 41 17 9 

Berners/Mainstem 3 3 4 4 1 5 1 
Total 3 10 315 11 3 111 1 454 

2 8 Chilkoot L. 17 264 8 66 1 356 
Chilkat L. 1 113 3 24 141 

Berners/Mainstem 10 1 2 0 2 3 3 
Total 10 19 397 13 9 0 1 530 

2 9 Chilkoot L. 14 252 17 1 109 2 395 
Chilkat L. 1 78 13 21 113 

Berners/Mainstern 11 15 1 27 
Total 11 15 345 31 1 130 2 535 

30 Chilkoot L. 1 25 365 19 2 138 1 551 
Chilkat L. 105 18 30 153 

Berners/Mainstem 1 22 1 16 4 0 
Total 1 1 22 26 486 37 2 168 1 744 

31 Chilkoot L. 21 249 25 118 1 4  418 
Chilkat L. 34 32 2 1 8 7 

Berners/Mainstem 20 4 24 
Total 20 21 287 57 139 1 4  52 9 

32 Chilkoot L. 9 172 15 1 144 341 
Chilkat L. 3 59 90 82 234 

Berners/Mainstem 7 2 12 2 1 
Total 7 14 243 105 1 226 596 

33 Chilkoot L. 13 148 15 17 4 8 358 
Chilkat L. 1 26 95 7 1 193 

Berners/Mainstem 3 5 8 
Total 1 3 13 179 110 245 8 559 

34 Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

35 Chilkoot L. 3 45 6 89 143 
Chilkat L. 1 1 22 194 130 1 349 

Berners/Mainstern 4 4 8 
Total 1 4  3 1 71 200 219 1 500 

3 6 Chilkoot L. 6 35 12 1 135 189 
Chilkat L. 1 9 124 142 276 

Berners/Mainstem 1 1  5 1 8 
Total 1 8  49 136 1 278 473 

37 Chilkoot L. 
Chilkat L. 

Berners/Mainstern 
Total 

38 Chilkoot L. 3 13 4 1 2 9 2 52 
Chilkat L. 2 25 3 8 1 6 6 

Berners/Mainstem 1 1 
Total 4 15 29 1 6 7 1 2 119 

Combined Periods (Percentages are weighted by period catches) 

Chilkoot L. 1 126 1,949 154 11 1,396 2 25 3,664 
Chilkat L. 2 8 1 813 885 969 1 2 2,681 

Berners/Mainstern 2 98 15 1 266 3 1 2 388 
Total 2 3 98 149 1 1 3,028 1,042 12 2,367 1 2 27 6,733 



Appendix  B . 5 .  Age c o m p o s i t i o n  of C h i l k o o t  L a k e  s o c k e y e  s a l m o n  
h a r v e s t e d  i n  Lynn C a n a l  ( D i s t r i c t  1 1 5 )  b y  s t a t i s t i c a l  
week, 1 9 8 9 .  

Brood  Year a n d  Age C l a s s  

-- 
1.1 1 . 2  1 . 3  2 . 2  1 . 4  2 . 3  2 . 4  3 . 3  T o t a l  

S t a t i s t i c a l  Week 2 5  ( J u n e  1 8  - 2 4 )  

P e r c e n t  
S  E 
C a t c h  

S t a t i s t i c a l  Week 26 ( J u n e  2 5  - J u l y  1) 

P e r c e n t  1 . 5  5 6 . 6  3 . 5  0 . 8  3 6 . 9  0 . 8  1 0 0 . 0  
S  E 9  8  522 1 4  8 6  9  446 6  9  584 
C a t c h  1 8 5  7 ,150  4  4  3  96 4 ,670  96 1 2 , 6 4 0  

S t a t i s t i c a l  Week 27 ( J u l y  2  - 8 )  

P e r c e n t  
SE 
C a t c h  

S t a t i s t i c a l  Week 28  ( J u l y  9  - 1 5 )  

P e r c e n t  4 . 7  7 4 . 7  2 . 3  1 8 . 1  0 . 3  1 0 0 . 0  
SE 309 936 220 5  8  0  7  8  887 
C a t c h  1 , 2 8 6  20,384 619 4 , 9 2 8  76 2 7 , 2 9 3  

S t a t i s t i c a l  Week 29 ( J u l y  1 6  - 2 2 )  

P e r c e n t  3 . 5  6 4 . 3  4 . 3  0 . 2  2 7 . 1  0 . 5  1 0 0 . 0  
S  E  404 1 , 3 6 1  456 1 1 3  1 , 0 2 5  160  1 , 2 1 8  
C a t c h  1 , 5 3 2  28 ,094  1 , 9 0 0  1 0 9  1 1 , 8 3 8  219 43 ,692  

S t a t i s t i c a l  Week 30 ( J u l y  2 3  - 2 9 )  

P e r c e n t  0 . 2  4 . 5  6 6 . 8  3 . 5  0 . 4  2 4 . 5  0 . 2  1 0 0 . 0  
S E 5  3  304 925 273 9  2  663  5 3  832 
C a t c h  62 1 , 5 4 2  23 ,002  1 , 1 9 8  1 2 4  8 , 4 4 9  62 34 ,439  

S t a t i s t i c a l  Week 3 1  ( J u l y  30 - A u g u s t  5 )  

P e r c e n t  5 . 0  6 0 . 0  6 . 1  2 7 . 8  0 . 2  0 . 9  1 0 0 . 0  
S  E 659 1 , 6 7 6  735 1 , 4 0 6  1 5 0  300 1 , 3 6 1  

C a t c h  3 , 0 6 7  3 6 , 8 8 8  3 ,730  1 7 , 0 9 4  1 4 6  584 6 1 , 5 0 9  

S t a t i s t i c a l  Week 32 (Augus t  6 - 1 2 )  

P e r c e n t  
S E 
C a t c h  

S t a t i s t i c a l  Week 3 3  ( A u g u s t  1 3  - 1 9 )  

P e r c e n t  3 . 6  4 2 . 1  4 . 3  4 7 . 7  2 . 2  1 0 0 . 0  
S  E  333  1 , 0 2 6  363  1 , 0 6 5  2 6 1  1 , 1 4 1  
C a t c h  1 , 2 2 1  1 4 , 1 7 1  1 , 4 3 6  1 6 , 0 6 0  7 5 1  33 ,639  

-Cont inued-  
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Brood Year and Age Class 

-- 
1.1 1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total 

S t a t i s t i c a l  Week 34 (August 20 - 26) 

Percent 1.1 27.3 10.0 59.8 1.7 100.0 
SE 6 8 320 2 0 0 495 79 576 
Catch 92 2,241 821 4,909 142 8,205 

S t a t i s t i c a l  Week 35 (August 27 - Sept . 2) 
Percent 2.2 33.1 4.5 60.3 
S E 6 5 250 9 2 361 
Catch 114 1,735 235 3,161 

S t a t i s t i c a l  Week 36 (Sept. 3 - 9) 

Percent 3.2 19.3 6.6 0.6 70.2 100.0 
S E 3 3 8 0 4 8 13 14 9 161 
Catch 8 1 483 16 6 14 1,753 2,497 

S t a t i s t i c a l  Week 37 (Sept.  10 - 16) 

Percent 
S E 
Catch 

S t a t i s t i c a l  Week 38 (Sept. 1 7  - 23) 

Percent 
S E 
Catch 

Combined Periods (Percentages a re  weighted by period catches) 

Percent <0.1 3.7 57.3 4.4 0.2 33.6 0.1 0.7 100.0 
S E 53 1,041 3,239 1,161 231 2,777 159 451 3,192 
Catch 62 10,709 167,265 12,868 595 98,209 202 1,953 291,863 



Appendix B . 6 .  Age c o m p o s i t i o n  of C h i l k a t  Lake s o c k e y e  sa lmon 
h a r v e s t e d  i n  Lynn Cana l  ( D i s t r i c t  115) by  s t a t i s t i c a l  
week, 1 9 8 9 .  

Brood Year a n d  Age Class 

1.1 1 . 2  2 . 1  1 . 3  2 . 2  2 . 3  3 . 2  3 .3  T o t a l  

S t a t i s t i c a l  Week 2 5  ( J u n e  1 8  - 2 4 )  

P e r c e n t  
SE 
C a t c h  

S t a t i s t i c a l  Week 2 6  ( J u n e  2 5  - J u l y  1) 

P e r c e n t  
SE 
C a t c h  

S t a t i s t i c a l  Week 2 7  ( J u l y  2  - 8 )  

P e r c e n t  
S  E  
C a t c h  

S t a t i s t i c a l  Week 2 8  ( J u l y  9  - 1 5 )  

P e r c e n t  
SE 
C a t c h  

S t a t i s t i c a l  Week 2 9  ( J u l y  1 6  - 2 2 )  

P e r c e n t  
SE 
C a t c h  

S t a t i s t i c a l  Week 3 0  ( J u l y  2 3  - 2 9 )  

P e r c e n t  
SE 
C a t c h  

S t a t i s t i c a l  Week 31 ( J u l y  3 0  - August 5 )  

P e r c e n t  
SE 
C a t c h  

S t a t i s t i c a l  Week 3 2  (August  6 - 1 2 )  

P e r c e n t  1 . 2  2 5 . 7  3 7 . 4  3 5 . 6  
SE 2 1 7  9 9 0  1 , 1 2 8  1 , 1 7 1  
C a t c h  3 8  6 7 , 9 5 6  1 1 , 5 5 9  1 1 , 0 1 2  

S t a t i s t i c a l  Week 33 (Augus t  13  - 1 9 )  

P e r c e n t  0 . 5  
SE 9 9  
C a t c h  9  4 
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Brood Year and Age Class 

1986 1985 1984 1983 1982 

1.1 1.2 2.1 1.3 2.2 2.3 3.2 3.3 Total 

S t a t i s t i c a l  Week 34 (August 20 - 26) 

Percent 
SE 
Catch 

S t a t i s t i c a l  Week 35 (August 27 - Sept. 2) 

Percent 0.3 0.3 6.5 54.5 38.1 0.3 100.0 
SE 38 38 183 4 13 415 38 424 
Catch 38 38 874 7,341 5,136 38 13,465 

S t a t i s t i c a l  Week 36 (Sept.  3 - 9) 

Percent 
SE 
Catch 

S t a t i s t i c a l  Week 37 (Sept.  10 - 16) 

Percent 
SE 
Catch 

S t a t i s t i c a l  Week 38 (Sept. 17 - 23) 

Percent 
S E 
Catch 

Combined Periods (Percentages a r e  weighted by period catches) 

Percent 0.1 0.4 <0.1 37.7 29.8 31.9 cO.1 cO.1 100.0 
SE 106 263 38 2,133 1,838 1,966 5 39 3,023 
Catch 132 680 38 60,151 47,493 50,902 5 45 159,446 



Appendix B.7. Age c o m p o s i t i o n  of B e r n e r s  B a y / C h i l k a t  R i v e r  Mainstem 
sockeye  salmon h a r v e s t e d  i n  Lynn Cana l  ( D i s t r i c t  115) 
by s t a t i s t i c a l  week, 1989. 

Brood Year a n d  Age Class 

198 6 1985 1984 1983 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 T o t a l  

S t a t i s t i c a l  Week 25 ( J u n e  18 - 24) 

P e r c e n t  
S  E 

C a t c h  

S t a t i s t i c a l  Week 26 ( J u n e  25 - J u l y  1) 

P e r c e n t  1.4 12.8 4.5 79.8 
SE 4 9 145 9 0 4 0 6 
Catch  48 433 152 2,699 

S t a t i s t i c a l  Week 27 ( J u l y  2 - 8) 

P e r c e n t  
S  E 
Ca tch  

S t a t i s t i c a l  Week 28 ( J u l y  9 - 15) 

P e r c e n t  43.5 4.5 43.2 8.7 100.0 
SE 2 3 9 8 0 512 109 578 
Catch  758 7 9 753 152 1,742 

S t a t i s t i c a l  Week 29 ( J u l y  16 - 22) 

P e r c e n t  59.3 
S  E 363 
Catch  1,204 

S t a t i s t i c a l  Week 30 ( J u l y  23 - 29) 

P e r c e n t  3.6 78.8 3.7 
S  E 53 288 6 6 
Catch  62 1,359 6 4 

S t a t i s t i c a l  Week 31 ( J u l y  30 - August 5) 

P e r c e n t  100.0 
S  E 643 
Catch  2,922 

S t a t i s t i c a l  Week 32 (August  6 - 12) 

P e r c e n t  
S  E 
Ca tch  

S t a t i s t i c a l  Week 33 (August  13 - 19) 

P e r c e n t  77.0 
S  E 157 
Catch  282 
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Brood Year and Age Class 

198 6 1985 1984 19 8 3 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Total 

S t a t i s t i c a l  Week 34 (August 20 - 26) 

Percent 
S E 
Catch 

S t a t i s t i c a l  Week 35 (August 27 - Sept. 2) 

Percent 
SE 
Catch 

S t a t i s t i c a l  Week 36 (Sept. 3 - 9) 

Percent 
S E 
Catch 

S t a t i s t i c a l  Week 37 (Sept. 10 - 16) 

Percent 
S E 
Catch 

S t a t i s t i c a l  Week 38 (Sept. 17 - 23) 

Percent 
S E 
Catch 

Combined Periods (Percentages a re  weighted by period catches) 

Percent 0.5 41.5 4.4 0.2 51.6 1.3 0.3 0.3 100.0 
S E 7 2 938 270 47 1,166 111 6 3 3 1,518 
Catch 110 8,550 903 44 10,637 261 5 6 64 20,625 



Appendix B . 8 .  S t o c k  c o m p o s i t i o n  e s i m a t e s  o f  s o c k e  e  sa lmon f r o m  s c a l e s  c o l l e c t e d  f rom 
v a r i o u s  s l t e s  i n  Lynn C a n a l ,  by  weer ,  1989. 

P a r t  A. S c a l e s  c o l l e c t e d  a t  P t .  Sherman f rom t h e  commerc ia l  d r i f t  g i l l n e t  f i s h e r y .  

S t a t .  
Week 

B e r n e r s  + 
A g e a b l e  C h i l k o o t  C h i l k a t  C h i l k a t  

D a t e s  S c a l e s  Lake Lake Mains tem T o t a l  

T o t a l  1,512 

53.1% 
48.4% 

Sherman av 
36.7% 
67.4% 
70.7% 
70.6% 
72.2% 
74.0% 
79.1% 
63.3% 

36.2% 
35.5% 

. a b l e  f o r  
24.7% 
25.4% 
17.1% 
23.9% 
20.3% 
24.0% 
18.4% 
33.3% 

10.7% 
16.1% 

weeks 27-32. 
38.6% 
7.2% 
12.2% 
5.5% 
7.5% 
2.0% 
2.5% 
3.4% 

a Weeks 28-32 s a m p l e s  a r e  f rom S t .  Mary 's  t o  P t .  Sherman s h o r e l i n e .  

P a r t  B. S c a l e s  c o l l e c t e d  a t  P t .  Sherman i n  t h e  t e s t  d r i f t  a i l l n e t  f i s h e r v .  

S t a t .  
Week 

Sample C h i l k o o t  C h i l k a t  B e r n e r s /  
D a t e s  S l z e  Lake Lake Mains tem T o t a l  

T o t a l  1,393 

P a r t  C. S c a l e  r e s u l t s  f r o m  P t .  Sherman combined commerc ia l  a n d  t e s t  f i s h e r i e s .  

S t a t .  Sample C h i l k o o t  C h i l k a t  B e r n e r s /  
Week D a t e s  S l z e  Lake Lake Mains tem T o t a l  

T o t a l  1,851 

Weeks 27-32 and  35 a r e  test  f i s h e r y  s c a l e s  o n l y .  

P a r t  D .  S c a l e s  c o l l e c t e d  i n  t r a n s e c t s  w e s t  o f  P t .  Sherman i n  t h e  t e s t  f i s h e r v .  

S t a t .  
Week 

Sample C h i l k o o t  C h i l k a t  B e r n e r s /  
D a t e s  S l z e  Lake Lake Mains tem T o t a l  

T o t a l  205 

-Cont inued-  
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Part E. Scales collected at various selected sites in Lynn Canal, 1989. 

Stat. 
Week Location Dates 

Sample Chilkoot Chilkat Berners/ 
Size Lake Lake Mainstem Total 

126 34.9% 25.4% 39.7% 100.0% 
2 9 34.9% 25.4% 39.7% 100.0% 
5 5 30.9% 60.0% 9.1% 100.0% 
95 48.4% 39.0% 12.6% 100.0% 

2 5 St. Mary's 
Lower Berners Bay 
Slide to Sherman 

Piling 

2 6 Lower Berners Bay 
Piling 

Pt. Seduction (E.) TF 

27 St. Mary's 
Piling 

West of Sherman TF 
Pt. Seduction TF (W. ) 

28 Pt. Seduction TF 
Chilkat Inlet TF 

29 E. Seduction/Mud Bay 7/17 
Piling 7/17-19 

Rockwall (S. of Piling) 7/17 
Chilkat Inlet TF 7/21 

30 Mud Bay 7/24 
Piling 7/24 

Chilkat Inlet TF 7/28 
Mud Bay/Koot In. TF 7/28 
Chilkat/Seduction TF 7/28 

Chilkat R. TF + Subsistance 7/28 

31 Mud Bay 7/31 
Pt. Whidbey 8/2 

Mud Bay Pt. TF 8/4 
E. Seduction Pt. TF 8 / 4 

Chilkat Inlet TF 8 / 4 

32 Pt. Whidbey 8/8-10 
High Water Is (Chilkat In.) 8/7-8 
Set Net Site (Chilkat In.) 8/7-8 

Off Pt. Seduction 8/7-8 

33 East Pt. Seduction 8/13-14 
Pt. Seduction TF 8/17+8/19 

Chilkat R. TF + Subsistance 8/17 
High Water Is (Chilkat In.) 8/13 
Set Net Site (Chilkat In.) 8/14 

W. Pt. Seduction 8/13 

34 Pt. Sherman to Shikosi 8/21 
Pt. Seduction 8/21 

Seduction Pt. TF 8/25 
Mud Bay Pt . TF 8/25 

Chilkat R. TF + Subsistence 

35 S. of Pt. Seduction 8/28 
S. Sullivan Island 8/28 

W. Pt. Seduction TF 8/30 
Chilkat Inlet TF 8/30 

Chilkat R. TF + Subsistence 

36 Chilkat R. TF + Subsistance 9/6-7 

37 Chilkat R. TF + Subsistance 9/12 
Chilkat Inlet 9/13 

Total 4,063 

All samples from specific sites in the commercial gillnet fishery unless labeled TF for test 
fishery. 



Appendix C . 1 .  D a i l y  sockeye  salmon c o u n t s  and  a s s o c i a t e d  s t a t i s t i c s  
f rom C h i l k a t  Lake w e i r ,  1989 .  

D a i l y  Cumula t ive  D a i l y  P r o p o r t i o n  Cumula t ive  P r o p o r t i o n  
Da te  Count Count o f  T o t a l  o f  T o t a l  

J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
Aug. 
Aug . 
Aug . 
Aug. 
Aug . 
Aug . 
Aug. 
Aug. 
Aug. 
Aug. 
Aug . 
Aug . 
Aug. 
Aug. 
Aug. 
Aug. 
Aug . 
Aug . 
Aug. 
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Date  
D a i l y  
Count 

Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Auq. 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
Oct  . 
Oct  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t  . 
O c t .  
Oc t  . 
Oct  . 
Oct  . 
Oct  . 
Oct  . 

Mean Day o f  M i g r a t i o n  = Aug. 22 V a r i a n c e  = 1224.9  Days s q u a r e d  



Appendix C . 2 .  D a i l y  sockeye  salmon c o u n t s  and  a s s o c i a t e d  s t a t i s t i c s  
f rom C h i l k o o t  Lake w e i r ,  1989.  

D a i l y  Cumula t ive  D a i l y  P r o p o r t i o n  Cumula t ive  P r o p o r t i o n  
Da te  Count Count o f  T o t a l  of T o t a l  

J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
Auq . 
Aug . 
Aug . 
Auq . 
Aug . 
Aug . 
Auq. 
Auq. 
Aug . 
Auq. 
Auq. 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
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D a i l y  Cumula t ive  D a i l y  P r o p o r t i o n  Cumula t ive  P r o p o r t i o n  
Da te  Count Count o f  T o t a l  o f  T o t a l  

Aug. 17 
Aug. 18  
Aug. 19  
Aug. 20 
Aug. 21  
Aug. 22 
Aug. 23 
Aug. 24 
Aug. 25 
Aug. 26 
Aug. 27 
Aug. 28 
Aug. 29 
Aug. 30 
Aug. 3 1  
S e p t .  1 
S e p t .  2  
S e p t .  3  
S e p t .  4  
S e p t .  5  
S e p t .  6 
S e p t .  7  
S e p t .  8  
S e p t .  9  
S e p t .  10  
S e p t .  11 
S e p t .  12  
Sewt .  1 3  
S e p t .  14 
S e p t .  1 5  
S e p t .  1 6  
S e ~ t .  17  
S e c t .  1 8  
S e p t .  1 9  
S e p t  . 20 
S e p t .  2 1  
S e p t .  22 
S e p t .  23  
S e p t .  24 
S e n t .  25 
S e p t .  26 
S e p t  . 27 
S e p t  . 28 
S e p t .  29  
S e p t .  30 
O c t  . 1 
Oc t  . 2  
O c t  . 3  
O c t  . 4  
O c t  . 5  
O c t  . 6  
Oc t  . 7 
Oct  . 8  
O c t  . 9  
O c t .  10 
O c t .  11 
O c t .  12 
O c t .  1 3  
O c t .  1 4  
O c t .  1 5  
O c t .  1 6  
O c t .  17  
O c t .  1 8  
O c t .  1 9  
O c t .  20 
O c t .  21  
O c t .  22 
O c t .  23 
O c t .  24 
O c t .  25 
O c t .  26 
O c t .  27 
O c t .  28 
O c t .  29 
O c t .  30 

Mean Day o f  M i g r a t i o n  = J u l y  15  V a r i a n c e  = 8 4 1 . 3  Days s q u a r e d  



Appendix C.3. Age composition of sockeye salmon in the Berners, Antler/Gilkey, and Lace 
River escapements by sex and age class, 1989. 

Brood Year and Age Class 

0.2 1.1 0.3 1.2 2.1 1.3 2.2 2.3 Total 

A. Samples combined from all 3 rivers, sampled 8/8/89 - 8/10/89. 

Male 
Sample Size 5 3 
Percent 1.8 1.1 
Std. Error 0.8 0.6 

Female 
Sample Size 
Percent 
Std. Error 

All Fish 
Sample Size 5 3 6 19 1 2 4 3 2 6 285 
Percent 1.8 1.1 2.1 6.7 0.4 85.3 0.7 2.1 100.0 
Std. Error 0.8 0.6 0.8 1.5 0.3 2.1 0.5 0.8 

B. Samples from the Berners River, sampled 8/8/89. 

Male 
Sample Size 
Percent 
Std. Error 

Female 
Sample Size 
Percent 
Std. Error 

All Fish 
Sample Size 
Percent 
Std. Error 

C. Samples from the Lace River, sampled 8/8/89 and 8/9/89. 

Male 
Sample Size 5 1 
Percent 2.4 0.5 
Std. Error 1.0 0.5 

Female 
Sample Size 
Percent 
Std. Error 

All Fish 
Sample Size 5 1 6 14 1 180 2 3 212 
Percent 2.4 0.5 2.8 6.6 0.5 84.9 0.9 1.4 100.0 
Std. Error 1.0 0.5 1.1 1.7 0.5 2.5 0.7 0.8 

D. Samples from the Antler/Gilkey River, sampled 8/10/89. 

Male 
Sample Size 
Percent 
Std. Error 

Female 
Sample Size 
Percent 
Std. Error 

All Fish 
Sample Size 2 3 4 1 3 7 
Percent 5.4 91.9 2.7 100.0 
Std. Error 3.8 4.5 2.7 



Appendix C.4. A  e  compos i t ion  of sockeye salmon i n  t h e  C h i l k a t  Lake escapement  by s e x ,  a g e  
c q a s s ,  and escapement  p e r i o d ,  1 9 8 9 .  

Brood Year and Age C l a s s  

1 9 8 5  1 9 8 4  1 9 8 3  1 9 8 2  1 9 8 1  
- -  

1 . 2  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  3 . 3  4 . 3  T o t a l  

Esca  ement Da tes :  ( J u n e  4  - 1 8 )  
Samp?e Da tes :  ( J u n e  9  - 1 7 )  

Male 
Sample S i z e  2  1 5 7  1 
P e r c e n t  0 . 7  5 5 . 5  0 . 4  
S t d .  E r r o r  0 . 4  2 . 3  0 . 3  
Number 5 417 3  

Female 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
Sample S i z e  2  2 1  6  1 
P e r c e n t  0 . 7  7 6 . 3  0 . 4  
S t d .  E r r o r  0 . 4  2 . 0  0 . 3  
Number 5  5 7 3  3  

Esca  ement D a t e s :  ( J u n e  1 9  - 2 5 )  
Sampye Da tes :  ( J u n e  1 8  - 2 3 )  

Male 
Sample S i z e  1 1 4 0  2  
P e r c e n t  0 . 3  4 9 . 0  0 . 7  
S t d .  E r r o r  0 . 3  2 . 9  0 . 5  
Number 2 0  2 , 8 4 0  4  1 

Female 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
Sample S i z e  1 2 1 1  3  1 7 0  
P e r c e n t  0 . 3  7 3 . 8  1 . 0  0 . 3  2 4 . 5  
S t d .  E r r o r  0 . 3  2 . 5  0 . 6  0 . 3  2 . 5  
Number 2 0  4 , 2 8 1  6  1 2 0  1 , 4 2 0  

E s c a e m e n t  Da tes :  ( J u n e  2 6  - J u l y 2 )  
Sampye Da tes :  ( J u n e  2 5  - 3 0 )  

Male 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

Number 

A l l  F i s h  
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

Esca  ement Da tes :  ( J u l y  3  - 1 6 )  
SampEe Da tes :  ( ~ u l y  4  - 1 4 )  

Male 
Sample S i z e  3  1 0 8  3  1 6  6  
P e r c e n t  1.1 3 9 . 1  1.1 0 . 4  2 3 . 9  
S t d .  E r r o r  0 . 6  2 . 9  0 . 6  0 . 4  2 . 5  
Number 1 1 0  3 , 9 6 8  1 1 0  3 7  2 , 4 2 5  

Female 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
Sample S i z e  3  1 5 1  4  1 1 1 7  
P e r c e n t  1.1 5 4 . 7  1 . 4  0 . 4  4 2 . 4  
S t d .  E r r o r  0 . 6  3 . 0  0 . 7  0 . 4  2 . 9  
Number 1 1 0  5 , 5 4 8  1 4 7  3 7  4 , 2 9 8  
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Brood Year and Age C l a s s  

1985 1984 1983 1982 1981 
- -  

1.2 1.3 2.2 1.4 2.3 3.2 3.3 4.3 T o t a l  

Esca  ement D a t e s :  ( J u l y  17 - 23) 
Sampye D a t e s :  ( J u l y  17 - 22) 

Male 
Sample S i z e  108 5 4 7 160 
P e r c e n t  44.6 2.1 19.4 66.1 
S t d .  E r r o r  3.2 0.9 2.5 3.0 
Number 3,627 168 1,578 5,373 

Female 
Sample S i z e  3 4 7 2 3 0 
P e r c e n t  1.2 19.4 0.8 12.4 
S t d .  E r r o r  0.7 2.5 0.6 2.1 
Number 101 1,578 67 1,007 

A l l  F i s h  
Sample S i z e  3 155 7 7 7 
P e r c e n t  1.2 64.0 2.9 31.8 
S t d .  E r r o r  0.7 3.0 1.1 3.0 
Number 101 5,205 235 2,585 

Esca  ement Da tes :  ( J u l y  24 - August 6) 
Sampfe D a t e s :  ( J u l y  23 - August 4) 

Male 
Sample S i z e  2 238 5 1 7 1 
P e r c e n t  0.4 45.6 1.0 0.2 13.6 
S t d .  E r r o r  0.3 2.2 0.4 0.2 1.5 
Number 73 8,650 182 36 2,580 

Female 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

All F i s h  
Sample S i z e  2 387 9 2 122 
P e r c e n t  0.4 74.1 1.7 0.4 23.4 
S t d .  E r r o r  0.3 1.9 0.6 0.3 1.8 
Number 73 14,065 327 73 4,433 

Male 
Sample S i z e  4 103 14 
P e r c e n t  1.5 38.7 5.3 
S t d .  E r r o r  0.7 2.9 1.3 
Number 114 2,926 398 

Female 
Sample S i z e  1 81 8 4 0 
P e r c e n t  0.4 30.5 3.0 15.0 
S t d .  E r r o r  0.4 2.8 1.0 2.2 
Number 28 2,302 227 1,137 

A l l  F i s h  
Sample S i z e  5 184 22 5 5 
P e r c e n t  1.9 69.2 8.3 20.7 
S t d .  E r r o r  0.8 2.8 1.7 2.4 
Number 142 5,228 625 1,563 

Esca  ement Da tes :  (August 28 - S e p t .  17) 
SampEe Da tes :  ( ~ u g u s t  30 - S e p t .  15) 

Male 
Sample S i z e  7 7 2 151 
P e r c e n t  1.3 13.5 28.3 
S t d .  E r r o r  0.5 1.5 1.9 
Number 406 4,177 8,760 

Female 
Sample S i z e  1 7 0 8 0 
P e r c e n t  0.2 13.1 15.0 
S t d .  E r r o r  0.2 1.4 1.5 
Number 58 4,061 4,641 

A l l  F i s h  
Sample S i z e  8 142 231 
P e r c e n t  1.5 26.6 43.3 
S t d .  E r r o r  0.5 1.9 2.1 
Number 464 8,238 13,401 
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Brood Year and Age C l a s s  

1985 1984 1983 1982 1981 
- -  

1.2 1.3 2.2 1.4 2.3 3.2 3.3 4.3 T o t a l  

Esca  ement Da tes :  ( S e p t .  18 - 24) 
~ a m p ? e  D a t e s :  ( S e p t .  17 - 23) 

Male 
Sample S i z e  2 17 167 
P e r c e n t  0.4 3.5 34.0 
S t d .  E r r o r  0.3 0.8 2.1 
Number 139 1,183 11,617 

Female 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
Sample S i z e  2 3 9 336 
P e r c e n t  0.4 7.9 68.4 
S t d .  E r r o r  0.3 1.2 2.1 
Number 139 2,713 23,373 

Esca  ement Da tes :  ( S e p t .  25 - October  28) 
SampEe D a t e s :  ( S e p t .  27 - October  25) 

Male 
Sample S i z e  1 5 224 
P e r c e n t  0.1 0.7 32.2 
S t d .  E r r o r  0.1 0.3 1.7 
Number 18 92 4,122 

Female 
Sample S i z e  1 13 257 
P e r c e n t  0.1 1.9 36.9 
S t d .  E r r o r  0.1 0.5 1.8 
Number 18 239 4,729 

A l l  F i s h  
Sample S i z e  2 18 502 
P e r c e n t  0.3 2.5 69.4 
S t d .  E r r o r  0.2 0.6 1.7 
Number 3 7 331 9,236 

Combined P e r i o d s  ( P e r c e n t a g e s  a r e  we igh ted  by p e r i o d  e scapemen t s )  

Male 
Sample S i z e  22 1,051 574 2 527 1 1 
P e r c e n t  0.6 23.1 18.2 0.1 13.7 <0.1 <O.l 
S t d .  E r r o r  0.1 0.6 0.7 t0.1 0.6 <0.1 <O.l 
Number 885 32,267 25,486 73 19,143 5 8 6 9 

Female 
Sample S i z e  6 60 9 524 2 526 
P e r c e n t  0.1 14.7 15.5 0 1  13.8 
S t d .  E r r o r  0.1 0.6 0.6 <O.l 0.6 
Number 205 20,602 21,707 57 19,287 

A l l  F i s h  
Sample S i z e  28 1660 1,119 4 1,059 1 2 1 3,874 
P e r c e n t  0.8 57.6 33.9 0.1 27.4 <0.1 0.1 <0.1 100.0 
S t d .  E r r o r  0.2 0.7 0.7 <0.1 0.8 ~ 0 . 1  0.1 <0.1 
Number 1,091 52,869 47,578 130 38,540 5 8 139 7 0 140,475 



Appendix C.5. Test for significant changes among periods in the age composition of sockeye 
salmon in the Chilkat Lake escapement by age class, 1989. 

Brood Year and Age Class 

1985 1984 1983 1982 1981 
- -  

1.2 1.3 2.2 1.4 2.3 3.2 3.3 4.3 

Periods Compared 

S = siqnificant at probability = 0.10 
S* = siqnificant at probability = 0.05 

S** = siqnificant a t  probability = 0.01 



Appendix C.6 Age composition of sockeye salmon in the Chilkat River 
Mainstem and Tahini River escapements by sex and age class, 
1989. 

Brood Year and Age Class 

0.2 0.3 1 .2  1 . 3  2 .2  2 . 3  Total 

A. Samples combined from both rivers. 

Male 
Sample Size 9  3  7  7  9  3  1 1 148  
Percent 4.6 19 .1  3 .6  47.9 0 .5  0 .5  76.3  
Std. Error 1.5  2.8 1 .3  3 . 6  0 .5  0.5 3 . 0  

Female 
Sample Size 
Percent 
Std. Error 

All Fish 
Sample Size 9  5  3  7  123 1 2  195  
Percent 4.6 27.2 3 . 6  63 .1  0 .5  1 .0  100.0  
Std. Error 1.5  3.2 1 .3  3.4 0.5 0.7 

B. Samples from the Chilkat River Mainstem, sampled 9/29/89 and 10 /4 /89 .  

Male 
Sample Size 7 3  4  2  14 
Percent 8.0 39 .1  2.3 1 6 . 1  
Std. Error 2 . 9  5.3 1 .6  4.0 

Female 
Sample Size 
Percent 
Std. Error 

All Fish 
Sample Size 7  5  0  2  2  8  
Percent 8.0 56.8  2 .3  31.8 
Std. Error 2.9 5 .3  1 . 6  5 .0  

C. Samples from the Tahini River, sampled 7/21/89,  7 /30 /89  and 8 /4 /89  

Male 
Sample Size 2  3  5  7  9  1 1 9 1  
Percent 1 .9  2.8 4 .7  73.8 0.9 0.9 85.0  
Std. Error 1 . 3  1 .6  2.0 4.3 0 .9  0 .9  3 .5  

Female 
Sample Size 
Percent 
Std. Error 

All Fish 
Sample Size 2  3  5  95 1 1 107  
Percent 1 . 9  2.8 4.7 88.8 0.9 0.9 100.0  
Std. Error 1 . 3  1 .6  2.0 3 . 1  0.9 0.9 



A p p e n d i x  C.7. Age c o m p o s i t i o n  o f  s o c k e y e  s a l m o n  i n  t h e  C h i l k o o t  L a k e  e s c a p e m e n t  b y  
s e x ,  a g e  c l a s s ,  a n d  e s c a p e m e n t  p e r i o d ,  1989. 

B r o o d  Y e a r  a n d  Age C l a s s  

1985 1984 1983 1982 

1.2 1.3 2.2 1.4 2.3 2.4 3.3 T o t a l  

E s c a  e m e n t  D a t e s :  J u n e  4 - 17 
samp?e D a t e s  : [ J u n e  6 - 171 

M a l e  
S a m p l e  S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

F e m a l e  
S a m p l e  S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
S a m p l e  S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

E s c a  e m e n t  D a t e s :  I J u n e  18 - 24) 
samp?e Dates : J u n e  19 - 24) 

M a l e  
S a m p l e  S i z e  3 124 8 1 5 8 2 
P e r c e n t  0.9 36.2 2.3 0.3 16.9 0.6 
S t d .  E r r o r  0.5 2.6 0.8 0.3 2.0 0.4 
Number 186 7,700 4 97 62 3,602 124 

F e m a l e  
S a m p l e  S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
S a m p l e  S i z e  3 2 12 8 4 112 2 2 343 
P e r c e n t  0.9 61.8 2.3 1.2 32.7 0.6 0.6 100.0 
S t d .  E r r o r  0.5 2.6 0.8 0.6 2.5 0.4 0.4 
Number 186 13,166 4 97 248 6,955 124 124 21,300 

E s c a  e m e n t  Dates: I J u n e  25 - J u l y  8) 
samp?e D a t e s  : J u n e  25 - J u l y  8) 

Male 
S a m p l e  S i z e  3 102 1 4 5 1 1 
P e r c e n t  1.0 33.8 0.3 1.3 16.9 0.3 
S t d .  E r r o r  0.5 2.6 0.3 0.6 2.1 0.3 
Number 35 1,172 1 2  4 6 587 12 

F e m a l e  
S a m p l e  S i z e  1 7 8 3 1 5 7 
P e r c e n t  0.3 25.8 1 .O 0.3 18.9 
S t d .  E r r o r  0.3 2.4 0.5 0.3 2.2 
Number 11 8 98 3 4 12 656 

A l l  F i s h  
S a m p l e  S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

E s c a  e m e n t  D a t e s :  J u l y  9 - 22 
samp?e D a t e s  : I J u l y  9 - 221 

Male 
S a m p l e  S i z e  17 13 5 7 2 4 1 1 
P e r c e n t  5.0 40.1 2.1 0.6 12.2 0.3 
S t d .  E r r o r  1.1 2.5 0.7 0.4 1.7 0.3 
Number 153 1,216 6 3 18 369 9 

F e m a l e  
S a m p l e  S i z e  4 8 4 8 2 3 4 1 1 134 
P e r c e n t  1.2 24.9 2.4 0.6 10.1 0.3 0.3 39.8 
S t d .  E r r o r  0.6 2.2 0.8 0.4 1.5 0.3 0.3 2.5 
Number 3 6 7 5 7 72 18 306 9 9 1,207 

A l l  F i s h  
S a m p l e  S i z e  2 1 219 15 4 7 5 2 1 337 
P e r c e n t  6.2 65.0 4.5 1.2 22.3 0.6 0.3 100 .O 
S t d .  E r r o r  1.2 2.5 1.1 0.6 2.1 0.4 0.3 
Number 189 1,973 135 3 6 675 18 9 3,035 



A p p e n d i x  C .  7 ( p a g e  2 o f  3) 

Brood  Y e a r  a n d  Age C l a s s  

1985 1984 1983 1982 

1.2 1.3 2.2 1.4 2.3 2.4 3.3 T o t a l  

E s c a  e m e n t  D a t e s :  J u l y  23 - 29 
Samp?e D a t e s  : { J u l y  23 - 291 

M a l e  
Sample  S i z e  2 4 7 8 2 0 3 23 
P e r c e n t  9.6 31.2 8.0 1.2 9.2 
S t d .  E r r o r  1.8 2.8 1.6 0.7 1.8 
Number 283 918 2 3 5 3 5 271 

F e m a l e  
Sample  S i z e  4 64 6 
P e r c e n t  1.6 25.6 2.4 
S t d .  E r r o r  0.8 2.6 0.9 
Number 4 7 753 7 1 

A l l  F i s h  
Sample  S i z e  2 8 142 2 6 3 5 1 
P e r c e n t  11.2 56.8 10.4 1.2 20.4 
S t d .  E r r o r  1.9 3.0 1.9 0.7 2.4 
Number 330 1,671 3 0 6 3 5 600 

E s c a  e m e n t  D a t e s :  I J u l y  30 - A u g u s t  5) 
SampPe D a t e s  : J u l y  30 - A u g u s t  5) 

M a l e  
Sample  S i z e  10 8 1 12 1 23 
P e r c e n t  4.5 36.3 5.4 0.4 10.3 
S t d .  E r r o r  1.3 3.1 1.5 0.4 2 .O 
Number 162 1,313 194 16 373 

F e m a l e  
Sample  S i z e  4 5 4 3 1 3 4 
P e r c e n t  1.8 24.2 1.3 0.4 15.2 
S t d .  E r r o r  0.9 2.8 0.7 0.4 2.3 
Number 6 5 875 4 9 16 551 

A l l  F i s h  
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

E s c a  e m e n t  D a t e s :  A u g u s t  6 - 19 
Samp?e D a t e s  : [ A u g u s t  6 - 171 

M a l e  
Sample  S i z e  2 2 9 9 22 4 7 6 
P e r c e n t  5.4 24.3 5.4 1.0 18.6 
S t d .  E r r o r  1.1 2.1 1.1 0.5 1.9 
Number 349 1,570 349 63 1,206 

F e m a l e  
Sample  S i z e  5 108 15 
P e r c e n t  1.2 26.5 3.7 
S t d .  E r r o r  0.5 2.1 0.9 
Number 79 1,713 238 

A l l  F i s h  
Sample  S i z e  2 7 207 3 7 4 12 9 
P e r c e n t  6.6 50.7 9.1 1.0 31.6 
S t d .  E r r o r  1.2 2.4 1.4 0.5 2.2 
Number 428 3,283 587 63 2,046 

E s c a  e m e n t  D a t e s :  I A u g u s t  20 - 26) 
Samp?e D a t e s  : A u g u s t  21 - 26) 

F e m a l e  
Sample  S i z e  5 2 9 4 
P e r c e n t  3.6 20.7 2.9 
S t d .  E r r o r  1.5 3.4 1.4 
Number 100 5 7 8 8 0 

A l l  F i s h  
Sample  S i z e  6 64 8 1 6 1 
P e r c e n t  4.3 45.7 5.7 0.7 43.6 
S t d .  E r r o r  1.7 4.1 1.9 0.7 4.1 
Number 120 1,276 160 20 1,217 



Appendix C .  7 (page 3 of 3) 

Brood Year and Age Class  

1985 1984 1983 1982 

1.2 1.3 2.2 1.4 2.3 2.4 3.3 Tota l  

Esca ement Dates: t August 27 - Sept .  2) 
~amp!?e Dates : August 27 - Sept .  2) 

Male 
Sample S ize  4 3 9 8 
Percent  2.0 19.2 3.9 
Std .  Er ror  0.9 2.7 1.3 
Number 6 1 589 12 1 

Female 
Sample S i ze  1 3 0 4 1 5 5 1 2 94 
Percent  0.5 14.8 2.0 0.5 27.1 0.5 1.0 46.3 
Std .  E r ro r  0.5 2.4 0.9 0.5 3.0 0.5 0.7 3.4 
Number 15 454 60 15 831 15 3 0 1,420 

A l l  F i sh  
Sample S i ze  5 69 12 1 111 1 4 203 
Percent  2.5 34.0 5.9 0.5 54.7 0.5 2 .O 100.0 
Std .  Er ror  1.1 3.2 1.6 0.5 3.4 0.5 0.9 
Number 76 1,043 18 1 15 1,677 15 6 0 3,067 

Esca ement Dates:  Sept .  3 - October 21) 
samp?e Dates : I s ep t  . 4 - lo) 

Male 
Sample S i ze  5 16 2 1 4 4 
Percent  3.4 11.0 1.4 0.7 30.1 
Std .  Er ror  1.5 2.5 0.9 0.7 3.7 
Number 115 369 4 6 23 1,015 

Female 
Sample S i ze  3 2 0 3 
Percent  2.1 13.7 2.1 
Std .  Er ror  1.2 2.8 1.2 
Number 6 9 4 61 69 

A l l  F i sh  
Sample S i ze  8 3 6 5 1 9 3 1 2 146 
Percent  5.5 24.7 3.4 0.7 63.7 0.7 1.4 100.0 
Std .  Er ror  1.8 3.5 1.5 0.7 3.9 0.7 0.9 
Number 18 4 830 115 23 2,146 23 4 6 3,367 

Combined Per iods  (Percentages a r e  weighted by per iod  escapements) 

Male 
Sample S i ze  8 9 810 8 4 22 451 6 5 1 467 
Percent  2.5 32.1 2.9 0.7 18.0 0.3 0.2 56.7 
Std .  Er ror  0.3 1.2 0.4 0.2 0.9 0.2 0.1 1.2 
Number 1,364 17,633 1,597 386 9,876 18 6 9 1 31,133 

Female 
Sample S i ze  2 7 609 4 6 9 4 15 4 9 1 119 
Percent  0.8 23.8 1.2 0.5 16.5 0.1 0.4 h3.3 
Std .  E r ro r  0.1 1.1 0.2 0.2 0.9 0.1 0.2 1.2 
Number 422 13,071 673 268 9,033 68 232 23,767 

A l l  F i sh  
Sample S i ze  116 1 419 130 3 1 866 10 14 2 586 
Percent  3.3 55.9 4.1 1.2 34.4 0.5 0.6 160.0 
Std .  Er ror  0.3 1.2 0.4 0.3 1.1 0.2 0.2 
Number 1,786 30,704 2,270 654 18,909 253 324 54,900 



Appendix C.8. Test for significant changes among periods in the age composition of 
sockeye salmon in the Chilkoot Lake escapement by age class, 1989. 

Brood Year and Age Class 

Periods Compared 

S = significant at probability = 0.10 
S* = significant at probability = 0.05 

S** = significant at probability = 0.01 



The Alaska Department of Fish and Game conducts all programs and activities 
free from discrimination on the basis of sex, color, race, religion, national origin, 
age, marital status, pregnancy, parenthood, or disability. For information on 
alternative formats available for this and other department publications, please 
contact the department ADA Coordinator at (voice) 907-465-41 20, (TDD) 1-800- 
478-3648, or (fax) 907-586-6595. Any person who believes he or she has been 
discriminated against by this agency should write to: ADF&G, P.O. Box 25526, 
Juneau, AK 99802-5526; or O.E.O., U.S. Department of the Interior, 
Washington, DC 20240. 
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